



WONDERS 
OF ANIMAL LIFE 









WONDERS 
OF ANIMAL LIFE 

By Famous Writers on Natural History 

Edited by 

J. A. HAMMERTON 


Over Three Thotisayui Illustrations from Photographs 
and Thirty-three Golour Plates 


FOURTH VOLUME 

Pages 1353-1800 



LONDON 

The Waverley Book Company Ltd. 

96/7, Farringdon Street. 




CONTENTS OF VOLUME IV 


OlAPTKK 


Page 

cxvri. 

The Animal Life of Deserts 

Dr . Marion Newbigin . . 

• • 1353 

CXVIIl. 

Creatures that Change the Landscape 

F . Martin Duncan 

. . 1368 

CXIX. 

The Rights of the Animals 

Sir W illiatn Beach Thomas 

. . 1382 

cxx. 

Animal Wonders Revealed hy the Microscope 

W . H . S . Cheavin 

• • T 390 

cxxr. 

Is Nature Reali-y Cruel ? 

//. Mortimer Batten 

.. 1419 

CXXK. 

Living Representatives of Extinct Monsters 

Dr . 11 '. 7 ‘. Caiman , F . R . S . 

• • 1427 

CXXIII. 

The Wondi:r ok the Wing 

Dr . C . J . Patten 

■ • 1435 

CXXIV. 

Animals in Human Warfare 
ir. S . Berridgc 

• • 1455 

cxxv. 

Twelve Insist Pests ok the British Home 

W . l\'rcival Westell 

. . 1476 

( xxvr. 

The Music ok an English Wood 

Sir William Beach Thomas 

. . 1489 

cxx VI I. 

Life in the Tree-tops ok a Tropical I''ori;st 
Richard Palmer . . 

. . 1501 

CXXVlll. 

Short Lives and Long in the Animal Kingdom 

Dr . , 1 . D . Peacock 

.. 1509 

CXXIX. 

I.iviNG Jewels ok the Sea 

Henry Neal Milligan 

. . 1529 

CXXX. 

Nature's Schools for Animai.s 

Sir William Beach Thomas 

. . 1535 

CXXXI. 

Shell-life of Pond and Stream 

Edward Step 

• • 1549 

CXXXII. 

Creatures that love the Dark 

F . Martin Duncan 

• • 1555 

cxxxni. 

Speed and Slow Motion Among the Animals 

W . Pcrcival Westell 

• ■ 1567 

CXXXIV. 

Unfamiliar Relatives of the Bees and Wasps 
John J . Ward , F . E . S . . . 

• • 1587 

CXXXV. 

Winter and Summer Sleep 

Sir William Beach Thomas 

• • 1595 

CXXXVI. 

Little. Dependents of the Great 

Frank Finn, B.A., F.Z.S. 

. . 1601 



CONTENTS OF VOLUME IV {continued) 


Chapter 

CXXXVIl. 

CXXXVIII. 

cxxxrx. 

CXL. 

CXLI. 

CXLIl. 

CXLIIL 

CXLIV. 

CXLV. 

CXLVI. 

CXLVII. 

CXI.Vill. 

CXIJX. 

CL. 

CLI. 

CLII. 

CLIII. 

CLfV. 

CLV. 


Page 


More Animal Wonders Revealed by the Microscope 

rp. iy. 5. ^^5 


Nature’s Electricians 
E. G. Boulenger . . 

Some Marvels of the Museitms 
Henry Neal Milligan 

Craules of Animal Life 

Sir William Beach 'Thomas 

Animal Life at High Altitudes 

R. 1. Pocock 

The Language ok Birds 
Dr. C. /. Palten . . 

Insects that Fight for Man 
N. D. Riley 

Animal Enemies of Civilization 
Dr. William J. Dakin . . 

Winged Warriors of the Air 

S. L. Bensitsan . . 

Animals that Livki> Before Man 
W. E. Su'inton . . 

I’lGMV Trappers of the Animal World 
Ptof. J. R. .4in.smorfh-Davis 

Thf: Oldest Creatures and the Newest 
Dr. W. T. Caiman, F.R.S. 

The Wonder of Heredity 
Ruth C. Bisbee . . 

High Jumpers and Long Jumpers 
Edward Step 

The Gicography of the Animal World 
Dr. Marion Newhigin . . 

Frightfulness in Low Life 
F. Finn . . 

Should Animals Perform? 

Frances Pitt 

Battles of Big Fish and Other Ocean Beasts 
E. G. Boulenger 

The Zoo that Never Was 
I^vis Bettany 

List of Colour Plates 

General Index 


, 1622 

1626 
1645 
1652 
1662 
1678 
1684 
1699 
1704 
1714 
1722 
1726 

1733 

1742 

1753 

1759 

1765 

1770 

1776 

1777 



Chapter CXVli 

The Animal Life of Deserts 

By Dr. Marion Newbigin 

Author of ** Animtl Geography ” 


A DESERT, the dictionary tells us, is a desolate, 
barren region which is treeless and waterless. 
A more precise definition could be given ; but 
from the point of view of animal life it is true that 
all deserts are characterised by their scanty growth 
of plants and the scarcity of free water. Now all 
animals require water in some form, and all depend 
ultimately on the plant world for food. Thus it 
would not appear that the desert habitat is a favour- 
able one ; in point of fact, however, the deserts of 
the world cany faunas at once more diversified and 
richer in individuals than might be expected. 

In trying to explain these facts we must begin 
with the broad features of the desert plants. Two of 
these are outstanding. True desert plants tend to 
have short, stunted stems, with small leaves, or no 
leaves, while spines are frequent. All these are 
obvious results of the limited water supply. Even 
more important is the fact that they do not — in the 
desert proper — ^form a close cover over the surface. 
In the forests of the world the branches of the trees 
touch or overlap, producing what foresters call a 
closed canopy. In the grasslands the herbs and 
grasses form, in the upper layers of the soil, a felted 
mass of underground stems or roots — the character- 
istic turf. But in deserts bare surfaces of sand or 
stones intervene between 
the scattered plants, 
which may stand at con- 
siderable distances from 
each other. 

It might be supposed 
that the plants are 
occupying ground where 
some subterranean water 
is present, while the in- 
tervening bare patches 
overlie drier areas. But 
this is by no means 
necessarily the case. It 
has been shown that a 
stunted desert plant may 
have roots which, in 
proportion to the height 
of the plant above the 
surface, can only be des- 
cribed as of enormous 
length, and branch and 
spread in all directions. 

In other words, desert 
plants show a develop- 
ment of the underground 
parts which is in striking 
contrast to the restricted 
growth of the aerial 
shoots. The bare patch 


surrounding each plant is thus not really empty, but 
is the zone tributary to the plant which occupies the 
centre. The deep layers of the soil may contain only 
very limited quantities of water, and the size of the 
zone occupied by the roots, that is the horizontal 
spacing of the plants, depends both on the amount 
of available water present in the soil and the needs 
of the plants. 

Again; many shrubby desert plants store a greater 
or less amount of water in their aerial tissues, and 
the amount so stored, as in some cactuses, may be 
large. So far as the plants are concerned the object 
of the storage is to provide for the strain of flowering 
and fruiting ; but it means that they form reservoirs 
which can be tapped by animals, or on occasion even 
by man, as with the candelabra cactuses of the 
Arizona deserts. Dry as desert areas may seem, 
therefore, we have to remember the existence of this 
miniature drainage system. The wide-spreading 
roots of the plants collect diffused ground-water over 
a large area, and this water is passed up into the 
aerial shoots whose compact form ensures bulk storage. 

Such perennial shrubby plants are not, however, 
the only ones found in deserts. Few if any deserts 
are completely rainless, even if rain only falls in 
small amounts and at irregular intervals. Almost 

all, in consequence, carry 
at certain seasons, or 
even only in certain 
years, some short-lived 
plants. These may be 
true ephemerals, running 
through their life history 
from seed to seed with 
great rapidity; or they 
may be forms able to 
exist for long periods 
underground as resting 
buds, throwing up leaves 
and flowers when the 
rains come, and dying 
down again as the surface 
dries out. Such plants, 
because water is plentiful 
during their short period 
of activity, often produce 
succulent leaves and 
sometimes fruits con- 
t a i n i n g considerable 
amounts of water, such 
as water melons. Because 
they depend upon the 
water contained in the 
upper layers of the soil, 
derived directly from the 
rains, they do not show 





«v s. a^rriug* 


JACKAL OF THE NORTH AFRICAN DESERTS 

Found both well within the desert region and also on its fringe, the 
Jackal is rather like a dog in appearance and is, like a dog, related 
to the wolf, though a mu^ smaller animal. Its prevailing tint is 
a yellow grey to harmonise with a desert background. 
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Not only is the camel's celebrated ability to endure for a long (>eriod without drinking responsible for its suitability to desert travel. As 
important as this quality is its possession of pad-Uke hoofs especially adapted for treamng on sand. These pads spread out and rest on a 
targe surface each time they are put to the mund and in this way a good speed can be kept up on the loose surface. The above 
photographs show camels successtuUy used for transport work in the sandy scrub of Australia's desert interior. 


to the same extent the open spacing of the more 
pennanent desert plants. 

These two kinds of plants constitute both the basal 
food supply and an important element in the water 
supply of the desert animals. Some desert forms 
indeed seem never to drink at all, but to dep)end on 
the fluid taken in with their food, or the dew which 
covers it. This is probably true of gazelles and various 
small rodents among mammals, and is undoubtedly 
true of many insects and other invertebrates 

pJ^EW deserts are, however, so completely arid as to 
^ be entirely devoid of springs or water-holes, and 
the rare and local rains may give rise to temporary 
streams, flowing for a few hours or days In many 
cases also the great deserts of the world are ringed 
round or margined by lofty mountain chains ; these 
feed streams able to penetrate a certain cflstance into 
the arid area, befom sinking into the desert sands, 
where their water ceases to be available tiU once 
more brought to the surface by the roots of plants, 
or by man in wells. Such localised supplies of free 
water make it possible for the desert to carry annals 
which do require to drink, and even demand con- 
siderable quantities of water. 

Since, however, these supplies are obtainable only 
at considerable intervals — of space or time — the water- 
demanding animals must display special adaptations. 
Many of &em are able to stqre water within their 
bodi^, so that while they drink deeply when occasiem 


offers, they can do without further drinking for a 
considerable time. The camel, with water-storing 
cells within its stomach, is of course the outstanding 
example of this ; but there are others. 

Many septiles, animals as a rule tolerant of desert 
conditions, are able to store water in various organs 
and cavities of the body, and primitive peoples in 
various parts of the world have found by experience 
that in certain of the large tortoises, some lizards, 
and so on, these body flui& are quite drinkable, and 
form a valuable source of supply in arid regions. As 
contrasted with reptiles, frogs and toads as a rule 
avoid deserts, for the adults require generaUy a moist 
atmosphere, and the eggs are ^aUy laid in water 
in which the tadpole larvae und^go development 
But some strikmg exceptions occur. An Australian 
frog, Eving in the arid central area, is regularly sought 
by the aborigines for the water w^ch it stores wil£in 
its body-cavity. This frog {CUfotepf^) makes" a 
burrow in wideb it lies, aud it hm been remarked 
the ixiner walls caf the^^b^ were moist, even when 
it was ex&vatikl in b^^ sdn4)aked clay. Jhss 
moistine presumab^ ekjaped of flbe 

animal^ wbicb is swe^M up with the Water 
and we seem tp ba^ fee an by 

which the 

atxhosphere, even under boiiditife. 

Apart fife speri^ ada^ pf : 
most desert animal? fern 
dbnin^ natural fe: Cfe ifefebpf dfeg 
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BACTRIAN CAMELS NEGOTIATE SNOW AND SAND IN THE ASIAN DESERTS 
BiM^trtaii camels 4ire more stoutly built and considerably shorter in the leg than the Arabian camels which break their legs very easily on 
uneven ground Indeed these last are only fitted for travelling on sand, whereas the Bactnan can cope with snow and rook as well as the 
sandy wastes of Central Asia which are its home. Here wc see (bottom) a caravan starting for Mongolia through the snow and (top) a caravan 
in the sands of the great Ck>bi Desert, where dust storms are somettmes formidable dbstacles m the way of travel 




AXIMALS Of THE ASIATIC WILDS i T^BETAN YAK WILD ASSES OF THE 0<^BI 

in ttie desolation of ^e yak picks up a living and survives the Hgoufi of great attitude, great cold add oountiy emkh is, in many; 
places, rocky and unfet^. The lower photograph shows a domesticated yak with its Tlhetan master* .ThniS axiiman sire very useM for 
transport ovw the dangeroua mountain tracks. The upper illustration is of a herd of iiKld asses galloping in alarm Irom the pnotographerv 
m the ipim desert ceded These animals hve in smaU herds and, as a rufo, ke^ to the open where their sMtness can keep them aafo. 

■ 







Animals of the Desert 



speqmea^ of snail-sheUa have 
stoted to cn^ over th^ 
mounts, the snail within, tboU^ 
shrunken and deeply wiAdrawn 
into the shell, having retained, 
even after lapse of years, 
the power of reviving, Qne 
Australian snail phi^ the 
mouth of its Aell with a morsel 
of clay before b^inning its 
season sleep, much as Indian 
fakirs are said to be aide t^ass 
into a state of suspende<3rW- 
matSon after carefully 
plti^ging the nostrils. 

TOs power, as indeed one 
would expect, is particularly 
marked in aquatic forms. 


the hot deserts of the world is by the acquisition of the 
nocturnal habit. Because of the rapid radiation, 
desert temperatures fall quickly after sundown, and 
many desert animals, such as the lion, hyaena, desert 
fox, most insects, scorpions and spiders, and so on, 
seek shelter during the heat of the day when evapora- 
tion is at a maximum, and become active when the 
cooler night air acts as a check, and the dew gives 
sufhcient moisture for small creatures. On the other 
hand animals with thickened skins, or some form of 
protective covering, often show as much indifference 
to sun heat as do plants like cactuses, which have also 
a much thickened cuticle. Thus desert beetles 
run about in the full glare of the sun, being apparently 
sufficiently protected against loss of water by the 
hard wing-covers which form a sheath pver the 
greater part of the body 

thickened and tubercular scales ot many desert 
* lizards are possibly an analogous adaptation, 
the agamas of the North African and Asiatic deserts 
having keeled and spiny scales, almost like a coat of 
armour On the other hand, in the curious moloch " 
lizard of Australia the spines which cover the body 
are said to be hydroscopic, sucking up water like 
blotting-paper. They would seem, therefore, rather 
to be a means of enabling the creature to absorb 
rain-water, than a device for preventing loss of 
water 

A more thorough-going adaptation than the 
ncKtumal habit, or the acquisition of a protective 
coat, is the power of aestivation, that is of passing 
into the resting state during periods of exceptional 
drought We have seen that many of the desert 
plants, either as seeds or as resting buds, can pass 
months or even years in the passive state, awakening 
at once if rain falls The desert snails have in many 
cases acquired a similar power of becoming quiescent 
as their host-plants die down, remaining in this state 
tili awakened by a moistening of the atmosphere. 
Curators of museums have sometimes been astonished 
to find that what they thought were neatly-mounted 



BANDICOOT AND CAV1E8 
The little rabbit>earcd bandicoot (bottom) of Australia seems 
to retreat before the march of cultivation so much is it a creature 
of the untam^ wild. The Patagonian cavy (top) inhabits very 
dry country but is also disappearing as cultivation advances. 

Pools and patches of water form from time to time 
in desert areas, to disappear sooner or later under 
the influence of evaporation. Such temporary 
accumulations of water often display a wealth of 
small and simple animals, such as Crustacea, 
molluscs, and others. All these, again, show 
certain analogies to the short-lived rain plants of 
the desert. Thus the resting forms may be eggs, 
comparable to the seeds of the ephemeral plants : or 
the adults may bury themselves deeply in the clay 
pr baked mud, when they may be compared to the 
underground resting buds of the perennial herbs. The 
great rapidity with which growth takes place when 
water is supplied is another feature common to both 
plants and animals. Some simple aquatic Crustacea 
found in the Australian desert have been observed 
to grow to their full length of over ^ inches within 
a fortnight of the time when the rain led to the hatch- 
ing of the eggs. 

Accelerate development of this kind is a common 
feature of the simpler animals of the desert, both 
terrestrial and aquatic, and is, of course, a response 
to the imcertainty of the rainfall. It means that ^ ^ 


iseo 




CnEEPINQ CREATUPES OF THE BURNING SANDS; 20NURE AND SAND SKINK 
Frm some of the hottest parts of Aftica and also from Madaaascar come the zonttrca Or girdle-tail^ lizards of which we have a specimen 
mthe iow^ l^sotograph; Above is an ocoUated sand skink mimd in North Africa. It is wonderfully adapted to a life on burning sands 
Wt though not a quick movor above grouitd can bury itself with such astonishing celerity that it has the appearance of swimming through, 
the sand. On occasion it will burrow several feet below the luxlaco in an extraordinacUy uiort time* 
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Grey monitor , Stump^ieiUed ttsahl 


QUEERLY FORMED ANIMALS THAT CAN LIVE iH CONDITIONS OF CREAT MEAT AND DRYNESS 
Many of tlie desert dreaturei seek the belter of rock or burrow dutiim die hea^ of tbe day and oome oiit dufliif dbe oooiparetively copi litgbt 
whldi y'm rapid radiation causes in desert regkma. But Others do not seem to niind dm heat or the 

Many cd the monitors and lizards are in this category, and we End their skins are , peculiarly adapted lor Mimdhig me elects of viw stconl 
sonsUine. Notice particularly the stump*taUed lizard (Ixittoin li^t) wl^ has a Skin rather Ska a W* $. BeizMs^ 
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DESERT tORTOI^^ FOU N 6 $iXTY MILES FROM WATER AND AN lOUANA 

mto fmamykxmmtonmdl wirfaeo tld* dcsart tottoiw 

4 >( Itlivw iiftd tliHyei trtMSt© It ivcw^d th^t 

^• URpjer oT^a laod igiwiiai, 4«tert di^wUcrt wlibse xnoutto can deal with cactiv leai^ whidi an ncrt tmlf tout 

But o^vei^deM theie yl^ hfe^idttg mol^uce to aidmills that can aat them. 
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LLAMAS IN tHE DESERTS OF PERU AND THEIR WILti RELATIVE THE QUANACO 
In South America^ and peculiar to that continenL the llama (bottom) represeuu the camel family. It has no hump and its teeth are rather 
didertiit from those of the camel. The Hama is really a breed, domesticated for centuries, of the guanaoo (top) ivhlch is about the same 
size aa ttama, but usually has darker hair. It is found in bleak mountainous districts where large herds congregate together. like 
the camels the domesticated guanaco, or llama, is used both as^a beast of burden and for milking. 
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i^iiinals of the Desert 


reiiHt>dtKtive stage is reached, 
rapidly, so that if ^ normal 
conditic^ of ariiKty once more 
supervenes, and food ceases to 
be available for the adults, eggs 
at least are left to continue the 
species. If, however, in any 
particular piart of a desert area 
the rains are unusually long- 
continued and heavy, some of 
jthe terr^tiial animaJs may re- 
p-oduce to such an extent that 
there is not room for all, and 
mass migration to surrounding 
areas may take place. This 
at once raises the question why 
desert animals remain in sur- 
roundings which seem so un- 
favourable, when they might 
move out to lands where life 
is easier. 

But even the mere putting 
of the question gives us a hint 
of the fallacy which it involves. 
So far from it being true that 




W. S. Berridge 


ONAGER OF THE BLEAK STEPPES AND THE KIANQ 

Over the barren steppes of Asia roam the wild asses called vuastjnt 
which are smaller than the wild asses of Africa. They are of a light 
sand colour which harmonises with their rather arid surroundings. 

The upper photograph shows the kiang of Tibet. 

life would be easier for most desert animals in lands 
of greater rainfall, we find that the more closely they 
are suited to desert life, the more difficult it is for 
them to live elsewhere. We have already noted some 
of the characteristics of the desert plants, particularly 
the scattered — or open — distribution of those not 
directly dependent on rain. In addition to this 
bareness, the desert surface, because of the general 
absence of running water, is of remarksibly uniform 
relief. Wind may pile up sand-dunes against obstruc- 
tions, open valleys mark the site of the wadis or 
temporary streams. But that dissection of the surface 


which is so marked in lands possessing high rainfall 
and permanent streams is absent, and with it the 
variety of vegetation possible on a diversified surface. 

The more highly organized desert animals are 
structurally adapted for swift movement over its 
vast, uniform surfaces. Even those birds which have 
well-developed wings, like the desert larks and the 
sand grouse, habitually run more than they fly. 
The true running birds, those with aborted wings, 
are mainly inhabitants of arid ar^as, the African 
ostrich being an outstanding example Many kinds 
of desert insects, again, especially beetles, have lost 
the power of flight, but nin swiftly over the sand. 
Where the anim^ are incapable of sustained running 
movements they are usually burrowers, with limbs 
fitted for shovelling away the loose sand. The North 
African skink lizards, for example, are so beautifully 


All such adaptations, of great value in the desert, 
are often a handicap in Simper country, canying 
richer vegetation and having more varied relief. 
The camel, with its padded toes, walks easily over the 
desert sands, and its long legs, less closely tied to 
the body than in many otbiers of the great ungulates, 
enable it to take long strides, and on occasion to move 
swiftly. But on wet ground it is very helpless, apt to 
slip and break its long legs. A damp atmosph^e also 
seems to cause it great discomfort. 

T^he most typical rodents of deserts are jerboas, 
^ small burrowing animals with long hind legs by 
means of which they take flying leaps. They are very 
defenceless, but find safety in the desert, where they 
remain in their burrows during the day, emerging at 
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Animals of tlie Pese^ 


tixiy ba.yt ^ry acnte sight aiid hear- 
ing* and habitually feed in a semi-erect 
pcm'tion/ carzymg their food to the 
mputh with thdr short fore-paws. Hus 
attitude gives them a wider range of 
vision. Life in an area of dense vegeta- 
tion Would be difficult for such animals, 
for they could not perceive an enemy 
approac^g, nor take the characteristic 
leaps which cany them to safety in the 
burrows. The Eg5^tian jerboa, indeed, 
is said to be so closely adapted to dry 
conditions that rain or a damp atmo- 
sphere causes it to pass into a torpid 
condition — a very striking reversal of 
the aestivating process already de- 
scribed as common with many of the 
desert animals. 

Another adaptation common among 
desert animals which must diminish 
their power of spreading into adjacent 
regions is foimd in their coloration. 
This is very often yellowish or sandy, 
whicb makes the animals inconspicuous 




zha. 


CAWEU TRANSPORT AND THE WltD HDRSE OF HONQOLIA 
About three miles an hour is a fair pace for a baggage catoel when loaded. Loaded is certainly 
^ JF””. *^35® about the animal in the lower ^Otograph which is carrying Arab girls across 
me North African desert. The upper photograph shows a specimen of raevalsky*s wild horse. 
This strain, though thou^t to be impure, probably comjh»es the last reoUy wud hbiset 1^. 


in their natural habitat, but 
would betray them elsewhere. 

There are, however, cases 
where the adaptations to desert 
life are much less marked, and 
the limitation to a single type 
of habitat correspondingly less 
striking. We have mentioned 
the lion as a desert mammal ; 
but at the present time it is 
not restricted to arid areas, 
either in Asia or Africa. But 
the lion is an animal perfectly 
adapted to the predatory life, 
and possessed of such strength 
and intelligence that it is nc 
limited to a particular kind of 
prey. It is app& ^*ently an 
example of a successful form 
which has been able to colonise 
areas other than the arid tracts 
in which its main character- 
istics were first fixed. 

Certain small herbivorous 
forms afford examples of an- 
other condition. D^rt snails, 
and some kinds of locxzsts 
which seem to have their home 
in the desert, at times, or even 
periodically, swarm outwards 
to the more productive lands 
on the desert margin. It is 
posable that some of these are 
forms ip the act of increashig 
their range, in ether 
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DORCAS GAZELLE AND ANTS' NESTS IN THE AUSTRALIAN BUSH 
The Dorcas gazelle (bottosn) is a desert dwelling axiima] ol North Africa and Arabia, 
and remarkable for the speed with which it covers the ground when frightened. The 
upper photograph was taken in a hot, barrm part of the Australian bush and shows the 
strange crater-like nests built by the ants there. 


the invaders seem to disappear as 
suddenly as they made their appearance. 

In trying to explain such cases we 
have to recall what has been already 
said in regard to the power which the 
rain-plants of deserts have of lying 
dormant in times of drought, and of 
the way in which some plant-eating 
animals share this power. As a rule, 
however, the predatory animals which 
feed upon the plant-eaters do not dis- 
play this characteristic. Thus a pro- 
longed period of drought, followed by 
exceptionally heavy rains, leads to a 
lapid growth of plants, and- a corre- 
spondingly -Tpid multiplication of 
plant-eating animals ; but there may 
be a marked lag before the predatory 
forms, which have been thinned by the 
years of famine, make their appearance 
in any numbers. Now the normal rate 
of reproduction of the plant-eaters is 
such as to allow for, as it were, a cer- 
tain percentage loss ; if snails and 
1( '" 'ta did not reproduce faster than 
t‘ ; oirds which fed upon them, both 
group>. would cease to exist. Thus the 
numbers of the herbivorous forms may 
show a very marked increase, and 
migration takes place. 

In some such fashion we may explain 
the appearance from time to time, often 
at a fairly r^ular interval of years, 
of swarms of locusts in cultivated lands^ These lands 
have had botlji thdr flora and fauna greatly altered 
by hunoM effort, and the locusts, and, if to a 
far. less-marked attent, the migrating desert snails, 
may beedmei: plague. But one point of 

interest is that is no very satisfactory evidence 
to shew that tiie invaders can maintain themselves. 


Such lands contain a larger number of predatory 
animals than the deserts, and these, if man had not 
reduced their numbers, woifld probably exterminate 
the imm^ants. In such cases it is not the fact that 
the desert animals sure structurally unfitted for life 
in better-watered lands but rather that there is a 


smaller number of eflemi^ to be feared there, 
laat 
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Chapter OCVIU 


CreetiiiTS that Change the Landscape 

By F. Martin Duncan 


UbmAtm t» tb* Lo«c|ob ZorioilMl Soebtf 


W B BM, { tiMnk, u a role, td» apt to take thU 
W0l|dl and all that it iin|dies for granted. 
We knew, of oouise, that cetmtkss ages have 
gone to ite tnakiiig ; that inarveUoas dianges in its 
stroetme have takm Jdace since, some time and 
smnefamv, in the dim and distant past it started 
on its oottTK, and that all the forces <ii Nature have 
been emfdoyed to shape and mould it into the fniithil 
eardi we inherit to^y. Yet we do not always 
remember, pertmps, that the ptx)ceim of evolutum is 
still oni that Nature is still at work, here 
bnilmng: op, there lueaking down, using as her tools 
the wind and the rain, the beat^ waves and the 
flowing streams, the host, the snow and the heat 
of the sun's rays ; even living creatures are pressed 
into service and have their part to play in the ever- 
changing, ever-shifting scene. 

Most of the changes brought about by Nature's 
living agents are the result of the activity of numbers 
of t^ lesser and humbler creatures of the earth ; 
for although a large herd of AMcan elephants in 
their perioi^cal treks across countty will leave their 
mark upon the landscape by breaking down and 
destro;^ng the trees in mimosa plantations, and a 
migrating herd of springbok wUl lay waste large 
tracts of land over which 
they have passed, the 
effects product by these 
quadrupeds upon vegeta- 
tion are as nothing com- 
pared to the devastating 
achievements of a swarm 
of Oriental locusts or the 
disastrous operations of 
vast armies of North 
American cicadas. 

Fortunately the visita- 
tions of these terrible 
insects are not of annual 
occurrence. Migratory 
locusts, in ovei^elming 
numbers, make their ap-' 
pearance in Eastern 
countries only at fairly long 
intervals, though whm one 
of thar oGCasicmal inva- 
sions takes '{dace the havoc 
they ermte Is aiqialling. 

A huge, dark cloud, 
compo^ oi incalculable 
numbers insects, will 
suddetdy a^war and settle 
down upon the land, and 
in the space of' a few 
hours rile raicflng hmdes 
wiU have Completely 


cleared the ground of every living gre^ thing. When 
we learn tlmt in 1889 a swarm of locusts estimated 
to be some two thousand square miles in extent 
passed ova: the Red Sea, and twenty-four hours 
later anoriier, even larger, swarm was observed 
flsdng in the same direction, we realise how the 
face of the earth can be revolutionised by the 
ctnnbined forces of small, insignificant creatures that 
individually are oanparatively powerless. 

M3uiads of young locusts, before they have acquired 
their wings, will oftai migrate on foot, moving over 
the land like a Uvii^ flo^, destroying every scrap 
of vegetation in their victorions march, leaving min 
and desolation in th^ wake-^“the land is as a 
Gardmi of Eden before them, and behind them a 
desolate wildermss.” 

The American cicadas almost equal -the migratmy 
locusts in their poww of turning fertile land into a 
howling waste. These remarkable Insects '(which 
are allied to the Hemipkra, or bugs, and are not 
locusts, as they are often etronec^y called) ate 
noted both for their musical talents and for bong, 
as far as is known, the longest lived of all insects. 
'The male insects alone, by the way, are provided 
with the dnuri-like instruments that produce the 

peculiar “ song " that has 
been likened to the whistle 
of a locomotive and a noise 
resembling the sound of 
a distant threshing 
machine combined with 
the croaking of frogs I The 
females of the species are 
completely dumb — a fact 
that inspired the famous 
couplet perpetrated by a 
c}mical poet : 

** Happy the cicadas' Uvea 
Since they all have voiceless 
wives." 

The most notorious of 
these musical insects is the 
North American Cicada 
septemdecim that appears 
in its millions in certain 
districts once, approxi- 
mately,. in eveiy seventeen 
years — and “ that once too 
often,’* as a victimised 
Kentucky farmer said. 

The life-history of the 
cicada is a most remarkr 
able one. The adults are 
stout, heavy-bodied insects 
with strongly developed 
beaks, large, bulging eyes 
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a I 

BEETLES FEEDING ON A PEACH 

One d the Bneet Iruits m the worid Is endangeced in the United 
States hy a kind d beetle. In three yt art the number increased 
lo enonnpusly that a gallon and A third d them coUld he taken 
Irom each d 156 trees in a New Jersey orchard. 



the Landscape 
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FLIGHT OF LOCUSTS IN THE PHILIPPINES 
One of the many safeguards again'ht the annthilati<m of life by the locusts Is the sea. A sudden 
change of wind may mean the safe drowning of an entire swarm, especially lyhen islwds are 
being attacked. Inis remarkable {fhotmaph was taken in the Phiiip{dne Islands a^d shows 
how the whole sky is covert. Ine landscape will very shortly be covered too. 


and wings that fold over the back, tentwise, like 
the wings of a moth. The females possess stout, 
homy-cased ovipositors, or egg layers, complete with 
saw-like cutting instruments, with which they drUl 
neat holes in the buds and twigs of convenient titees ; 
and in these incisions they proceed forthwith to 
deposit their eggs to the tune of some four or five 
hundred apiece. The cicada grubs, on hatching, 
promptly drop to the ground and disappjear from 
viow, having burrowed their way beneath the soil, 
where they remain for the next seventeen years 
sucking the juices of the roots of trees and field ax>p>5, 
and although the pests are stated to do but little 
harm at this period of their existence, the plants on 
txrbiVK must be imooverished to a certain 


or Huest ti^ or tbw 
height 1*%ole 
coven^ with Aose stt^ge 
erections, which are i^^tssed 
by side as thidk as bJad^W 
grass in a meadow, and whto 
the moment of emergence finally 
arrives the earth appears 
absolutely to teem with clcsu^ ; 
they pour forth in myriads and 
within the space of a few days 
in the infect^ area all the 
crops are completely demolished 
and every tree and shrub laid 
bare. The musical males do 
not eat now they have attained 
the adult stage, but their wives 
m^e up fm* this with their 
insatiably ravenous app>etites. 

Natur^y these despioilers of 
the earth do not have things 
quite all their own way. 
Thousands of larvae are do 
voured by birds, frogs, and 
even by pigs, who root them 
out of the ground with their 
snouts, without, however, 
effecting any considerable 
diminution in their numbers. 
Nevertheless, the triumphant 
day of the cicadas is now 
almost at an end. Extensive 
cultivation and building and 
the introduction of the English 
sj>arrow to America are all 
helping towards the extinction 
of this terrible pest; and as 
years roll on the unwelcome voice of the cicadas 
will in all probability be heard less and less in the 
'' land of the free.’* 

The curious processionary caterpillar of Southern 
£uFO|)e is another insect that enjoys an unenviable 
reputation as a ruthless destroyer of vegetation. 
One species (Bomhyx processioma) causes serious 
damage to oak trees in many of the forests in France 
by stripping them of their foliage. Being of a sociable 
disposition these caterpillars live together in hundreds 
in a kind of cobwebby nest which they spin for their 
mutual protection during the hours ^ daylight. 
.Thouswi^ of these bag-like nests may be seen upon 
^ trees in the springtime ; and although quantities 
kre cut down and burned by the foresters, it is an 


the cater- 
iown, then 

bile still in the larval stage is as notmng wixn one aocururuacj iv^xv« Nhm their 

to the depredations they commit when at ggirticifiar tr^ to been completely stripped of 

I 4 ,^ 4 .%^^ AKrtiin/I attH marrh in a. 


year of their life, the insects are ready 
to undergo their final transformation they come up 
to the surface and construct for themselves chimneys 
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h $sM the letdeir ^ 
procession spins a tlifieM ^ )ie 
goes and that aU parading 
insects ai^ ^tta^ed oh^ to 
another by a fine silken toj^. 
When the army reiau^es its 
objective rank is bmken and 
the caterpillars swarm over thte 
tree voradonsly devouring the 
foliage, then Once moire they 
form up, in pre<2^Iy the same 
order, and march wime again. 
If by some mischance the pro- 
cession is brokOT the cater- 
pillars become hojpelessly 
confused and disoigakbsed and, 
unless they are able to join up 
again, wander heli^eSsl^ about 



any foodf tMiSTwe^ 

^ Jtm iti ^Vtia4$; tuci bowk to t&ta forliUt;£ iaib 

lb » a thSItle tall Is l>eiiig dean 


in small gwgs or roll themselves up into 
tangled balls, few, if any, succasdipg 
in finding their way home. 

Fortunately, all the changes in the 
landscape wrought by Nature's living 
agents are not so destructive in 
character. Much valuable work is 
performed unconsciously by many 
humble, unconsidered creatuies. With- 
out the ministrations of the desfnsed 
earthworm, for example, many a fertile 
plain would be a barren waste ; for 
the proper drainage and aeration Of 
the sdH depends largely upon the burrow- 
ing activities of these unatt^tive 
animals. Earthworms are Nature's c^ef 
ploughmen," constantly at work 
tiUi^ the ground, turning the ^il, 
slowly but thoroughly, brih^ng the 
esdiausted layers up to the 
siuface to be submitt^ to the purify- 
ing and r^nerati^ ihfiueiice 'df the 
suri nhd air. Long before the omiing 
bf man, thete lobi^ly cr^tures were ksixd 
at work, doing their bit, ih j^pering 
the eafth 1^ his bccui^tion by lii% 
Indefatigable labouis ifi agi^. 

Through thdr ageni^ gzbifil4 
JevdlM, ba^ rb^kt 
dark layers of moui^ Jetted 

in whi^ seeds axe able to gdEir^ate 
and tobler phmte J^uri^ Indeed; 
be quote Dar^ih, to Whom wt Sib 
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LOCUSTd ENCOUNTERED CROeeiNQ A WAUL AND IN THE DtSERT 

Obstaclef of a seemingly insuperable kii^d are oross^ by locusts while M tiie tsrawllng stage. In 
the lower photograph we sec them negotiatinig ^ wall; But they can Scross livers, the Uvihg 
wattcM^ on the floating bodies of the dead. Above we have an idea "of it is like to 
ienocmnter a swarm In a desert. The horsemhn has had to dismount and hold Ids horse. 


indebted for oiu* knowledge of 
the ways of the earthworm, 
“ it may be doubted whether 
there are many animals which 
have played so important a part 
in the history of the world as 
these lowly organized 
creatures.'* 

A worm has neither jaws nor 
teeth, but takes in its food by 
the muscular action of the 
pharynx, which operates very 
much in the manner of a suction 
pump. It may be said literally 
to eat its way through the 
g^und, as in burrowing it 
swaUows the earth for the sake 
of the organic matter it con-^ 
taiM. Worms also help to 
enridi the ^il by pulling down 
bits of leaves aj^ oflier vege- 
table refuse into their burrows, 
and their castings, brought 
constantly to the surface and 
blown away by the winds, ire 
spread in successive fine layers 
over the ground. 

AUhou^ earthwintBs pursue 
activities in various parts 
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CICADA THAT MAY UVE FOR DEVeNTEEN YEARS BY 8UCK1 NO TREE R60T8 
Wlien tt it vedlzM thtt tome cicadM take ttiventeen, Yean to maton, aad tkat an tUa tkne fbey inay lie e nw g ad kt tnckbig tbe; 
Ifie iaket cd a tree tom Ita toota, it «iU be readily aeenkow dcadat, in their thetmaada, may traatlorm a.Eae wppd;teto t9;inai»aeM; 
of trees. lElie spedmen seen hevO'-^ere are four or five hundrdl different Idnos or tfie knect'r^ con a i d te t sl^y leolsijgeq* ^ 
finrope the cicadas, doting, their k>ng larval stage, are very food of attaddag ash tr^ . a , 

, Y'' ■ ' ’ y ■ 

of the globe, being found in such widdy separated incredibly short time the whole of the interior will 

places as I(^and and Madagascar, India , and the be endrdy consumed, nptidng ;^enud^ but the 

United States, it is only in those countries that outer Adi that crumbles awy at a tcmdh. 

enjoy a temperate and humid climate that they One of the most extraordinaiy things about these 
are able to carry on their labours on an extensive white ants is that although Ae ground may be 

scale. In hot, dry, sunbaked regions they can only teeming with their legions," they are sddom or 

exert themsdves during the Aort rainy seasons that never seen in Ae fleA, so to speak; Even When Aey 

occur periodically in tropical zones. In Africa Ae ascend tall trees in icurder to reach a 'deca3^d branch 

necessary turning and loosening of the soil is carried ’ at Ae top, Aey never appear in Ae open. They 

on to a large degree by Ae termites, or " white march fr^ their subteixanean dwdlings over Ae 

ants as Aey are popularly called. The workers of ground, and up Ae tree trunks, uhdw a . covered way 

these termite communities are small, unpleasant- .which Aey build vcp as Aey go, fenmed of tiny pAets 

looking insects with soft, bloated bodies; but they of. earA. By this proceeding the soft, tempting 

are provided wiA strong, serviceable jaws wiA whidi bodies nf Ae termites are not exposed to Ae sharp 

Aey excavate numberless undergroimd chambers, eyes of birds and beasts who ivould be onfy too ready 

connected by a regular network of galleries whose to make a meal of Aem. 

ramifications often extend over a considerable area. Termites do not, unluckily, coaifine their attAtion 
and mine Ae ground to a depth of several feet. Solely to deca3dng forest tm^ ; fw Aordd Aere be 

any human habitation wfAlh Arir ndd of operations 

I N Ae construction of these subterranean towns Ae Aey will attack Ae dboipo^, beams and rhfters, 
excavated soil must necessarily be thrown out upon working secretly from within the wood in their 

the surface, and in this way Ae huge ant-lfiils Aat approved faAion, eating it away, so that it is speedily 

form such a striking feature of Ae landscape in Ae reduced to so muA maiAwood and suddenly falls 

elevated regions of Central Africa are w^t ^up. about the ears of Ae unfottunate owner of Ae house 

sirnie of the mounds are ten or even fifteen ^t high, . wi A a c^ash. Even tables and chairs are often riddled 

Ae Uigar ot^ measurfasg thirty or fortf^sk in ' . throng and Arough by termites, so that Aey 
diameter (sA .photograi^ in pages 19 crumble away in the most dis^ocerting mann^ at 

They may ri^ ringly, standing out against Ae hioi^ortune moments. So duickly do Ae rascals 

as tan tewers, or bo grouped together in dustata of work that in some parte of Africa it is said Aat if a 

low hfUhdite, while ttek bare rides are worn and man WiA a wAdA leg lay down fo deep in Ae open 

sculpture^ by Ae action of wind and the rain into hi would w^e to find it a mere heap of sawdust 

Jdl sorts of fsmtastte shapes smd pattens^ The in Ae morning I 

pectAar uteect^ respons^rie for Aese ereefirms live , Neverthdess, in spite .of Aeir mtespemting ways, 
a^ost exriuatvriy on wood ; fiving wood » tothites do much vajuabje work not only by breaking 
never touc^ im trv^ up and destroying decaying yigetation but by acting 

ol terarites arid within ah as denuding and frsmi^Kirii^ Hieir earA- 
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Glumguig tlie Lta^scaiw 


tubes, or covered ways, crumble away 
and are scattered as fine dust over the 
land. The great ant-hills are gradually 
broken down and the debris wash^ aviray 
by the fury of tropical storms. Much 
of the fine earth is washed into streams 




CANADIAN BEAVER AND ITS DEVASTATINQ WORK 
Very toon a colony of beavert can change the landscape round a river on Which they 
have decided to build a .dam. With sharp, specially adapted teeth they gnaw round 
and round a tree trunk (bottom), cutting it so that it falls towards die stream. Ihos 
a vista of short Stumps quickly traces the spectacle of standing timber. 


and rivulets and carried away to fertilise 
with fresh alluvium distant plains and 
valleys — ^thus the " white ant helps 
to ** sow the dust of continents to be,” 
and plays its humble part in the vast 
economy of Nature. 

Among the four-footed diggers and 
delvers of the soil the retiring mole 
stands out prominently from his 
inveterate habit of covering large 
areas of gently rolling pasture land with 
an ever-increasing number of miniature 
mountain ranges. Although his method 
of changing the landscape by throwing 
up heaps of mould in all directions are 
not approved by agriculturists, the mole 
actually does a useful amount of spade- 
work in the fields, in addition to 
destroying quantiti^ of noxious grubs 
that lie buri^ in the soil. Unfortunately, 
however, in the ardent pursuit of his 
labours he is apt seriouky to disturb 
the roots of growing crops, so on the 
whole the energetic little " gentleman 
in velvet ” does as much harm Bs good. 
Below the surface of the ground the 
mole carries on bis mining operations at 
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a furious rate. Driving his pointed 
snout into the soft earth and flinging 
the loose soil to right and left \rith 
his spade-like hands as he goes, he seems 
almost to swim through the ground, and 
in the course of a few hours will 
excavate a tunnel right across a fair- 
sized field. The industrious little 
knimal is most wonderfully adapted in 
every particular to the subterranean 
life he leads. 

Tk his natural haunts, the banks of 
**■ well-timbered streams, the beaver^ 
measuring but 25 inches or so from 
hose to tail, is responsible for a con- 
siderable number of minor alterations 
in the scenery. Iii some parts of Ncwtii 
America gen^tion after generation of 
beavei^ has been at work burrowing^ 
felling trees* cutting canals, erecting 
and construct^ ^th 

^^e th^t s^ams and rivulets 

have ten diverted from thdr course, 
late andpook have bee^ ahd 

te|e tracts of forest ^tirdy cleared 
^ In sothe districts low-lying 

te beeh hooded i in others, 
hwaiy gtbihid te above 

high-water mark and converted into 
fertile meadows. 

In lQrgone days heavers were much 
more nuiherous than ihey am now. 
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MARMOTS THAT ALTER THE LOOK OR SQUARE MILES OR GROUND 
Marmots am found distributed over a large part of tbe earth’s sttfface. The Alpine 
marmot (bottom) is found in the Alps and the Carpathian mountains, wWte the pr^ 
marmot (top) or pmirie-4og is peculfi to North America. These animals tunnel huge 
areas of territory, and make Uttle mounds for watdn^wers beside the burrowa. 




tRESS oeSTBOYfiO »Y GOATS AMO A CtBliREO EY BUFfRtOf* . , 

Dw iMM «l dcMitatioB in lb« lower ritotosiapb to li^ in Gundahipe. Gcwto' nttaeked bndt of: Gie 

tten^pboto^ to oi • very Sifiemt but in? totfrafte<to«»|eto4te1ii^^ 
to • ««ud,1^4)cX%toM llMtom new Rcii»,toiwfetodtop4TlM^ IG *to^^ 

• "^ «««■ ‘“w lootoa niter, ne. the eoS to naoiit the itiont litllto nsfli 



IVy bftve beea. so mencUessly hionted aad trajqx^ 
foe their beautiful fur coats that, in many of their, 
former haunts they are almost, or quite, extinct. 
Once widely distributed in the Northern regi<^ 
of both the Old and the New Worlds, in America 
beavers are now practically cbnfhied to the 
slopes of the Rockies, while in Europe, wiA the 
exception of a few imlated colonies in Scandinavia 
and on some of. the branches of the Rhone, these 
interesting rodents have been- almost exterminated. 
At one time beavers must have, been common through* 
out Great Britain ; such place-names as Beverstone, 
Beverbrook, Beverley Brook and so on bear witness 
to the presence of these little craftsmen in various, 
localities in olden days, and it is believed that we 
owe some -of . the striking features of our English land- 
scape to their industry. In East Anglia, for example, 
the inception of.the-Fens may have ori^nated in the 
destruction, of primitive woodlabd by colonies of 
beavers: and the bb^trucrion of the natural drainage 
of the. Imid 1^ beaver dams. Hre formation of the 
,peattinb(»s in. Lancashire may have bem brought 
iabout iir the way. 

only tools the beaver has to work with are his 
■ strong fore-pavra, armed with powerful daws, 
and Us strong chisd-tMth, whidi are bright orange 
. in edour aad, Hke thos? of dl rodOTts,>pxw c^ 

' tinufludy thnmghout rile animal’s life IChe hind 
: feet, mU Webbed, and the luuad, fiat, ‘sculy 

tafi am. c^y used in swimnaing. 

With ^ sharp teeth tite ^ver gnaws dl ronnd- 
t^ trei^ gronring the waterside 

unril ; riwni, after stripping off the baric,, 

wlddl is u^ fpr food, be cubi up die dems into logs 
- of !conw^dd: siTO' riHu^portation. Ihe lodge, 
d hotW, baayd hh qdth didcs tmd grass 
tpd mew wtff is entered 

thald .1^ lead dowm ffqm rite lodge and 

..■«asfii)ee'el'.^;,tmterf;.':^^ 



eARtHWOKMe, REffftESH^ Of THE UtND 

Ue«aleiUiaMtlM 


<M teu.tt cantunirar twmi cwu^w taMrsen^ 

Uw qRDW>«(MnpIe. the wetetea a 

-feem d* aomy «ococn h wMw , 

Which u the masterpieoe of rite htt^' craftsmen^ 
is made of logs and brudtwood -]ded up to frars 
a batria across the stream, th« crevices 

bd^ carefidiy filled in whh sods and stdnes. ScHne- 
of the dimns in America are one hundred yards |or 
m<»e . in l^igrii, . and . have been in eixistenoe for 
hundred^ of yeats~4aating mnheriate to the ddU 
and indtu^ of edernks of thme . wondethil hdle 
animals in by gone days. 



BABOONSf, HAPPY IN THEIB NATURALISED 8URR0UNDINQ8 AT THE LONDON 200 ' 

iU was a happy thought, the idea of exhibiting those very interesting animals, baboons, in a tolony on a hill, as they UVe in their wild state. 
The advanta^ is manifold. The animals are happier and thexelore healthier, and wc can watch them as though we had actually been trans* 
ported to their own country, which makes the exhibit far more interesting and instructive. Notice in the lowST photograph> bow the 
sit about in pairs and are, obviously, vei7 much at home despite the dImate* 



Cfaaq^ CXIX 

The Rights of the Animals 

By Sir Wiltiam Thomas 

Author of **Th« Y^” 


T here is not a great difference between the words 
human and ** humane ” ; but the human 
race h^ been a long time in coming to feel the 
stiength of its duty to be humane to other animals. 
Even in ^e best of the Old books very little is found 
about the subject,. 

One of the most beautiful stories about the Founder 
of ChHstianity— handed down by word of mouth 
but not in Ae Bible— concerns a dead dog left 
lying in the street. One after"the other the parsers- 
by who noticed the body made comment^ on its 
ugliness and repulsiveness, till Jesus came and, 
looking at the poor dead thing with eyes full of 
pity, said : Pearls are not equal to the whiteness 
of the teeth.** 

As the years go on we see and, what i$ more, we 
feel more than before how many are the beauties 
of all life, of all living creatures and in some ways 
how like they are to ourselves. Among other great 
men Darwin did much to 'give us an intell^tual 
reason for being more humane. Man is very different 
from all other animals, but he is also very like in 
structure and to some extent in the more common 
emotions. Though all that Darwin believed is not 
true there must be much that is true in evolution. 
As we realize this, we tend to have a closer fellow- 
feeling with the rest 
of animal life. 

St. Francis may be 
said to be the founder 
of the general society 
for the spread of 
greater kindness to 
animals, and when he 
called the birds and 
mammals our little 
brothers,'* he said very 
much what Darwin 
said in a different way. 

St. Francis, who lov^ 
nothing more than 
feeding birds, fdi our 
kinship and Darwin 
proved it intellectually 
when he vrote his 
“ Descent pf Man.** 

Both inen preached 
sermons from same 
text, howevi^ different 
thm ways of thought 
and expn®sion wem, 

Perh^ Darwin him- 
^If did not guess what . 
infltience his theory of 
the evolution of men's 
minds would exert* 


During the past few years in Britain the teachings 
of St. Francis have be^ advanced much more thw 
at any time in histoiy. It is not only that sepiu^e 
groups of people, labelled humanitarians, have 
multiplied and extended their power ; but that the 
general population thinks more of consideration for 
all animals, human or not human. Proved cruelty 
to, say, a dog or a horse is an offence against the law 
just as truly as cruelty to a child. Indeed, this 
feehng for animals has advanced so much that it is 
sometimes complained that domestic animals are 
better protected than people. 

A T present a very sharp distinction is draiiim 
between wild animals and tame. It is curious 
that there is no law against being cruel to, say, a 
rabbit or a fox ; but the general feeling is progressing 
rapidly towards further protection in very many 
directions. Sanctuaries for birds and mammSb and 
indeed some insects, such as butterflies, multiply. 
More and more people feed the birds, very like St, 
Francis. More societies and as^ciations of people 
spring up for prev^ting or regulating the trapping 
and killing and hunting of wild animals, so that 
the pain may be Uttle as possible, any act 

or system of cruelty is made public, as recently in 

the wholesale riayjng 
of penguins, or in the 
mu^er of sea^-biids by 
waste oa, or in the 
trapping of rabbits, 
flames of indignation 
burst out from the 
general public ; and we 
must b^eve that the 
reign of kindliness and 
common S3niipathy is 
being steadily and pro- 
gressively established. 

It is indeed veiy 
remarkable that the 
prime movers in all the 
three special cases 1 
have mentioned have 
been, not, as you 
wotdd expect, people 
known as humani- 
tarians, or sympathetic 
or sentimental women, 
but mesi proud to be 
known as sportsmen. 
In one case the most 
effective preacher was 
a Master of Fox- 
hounds, in anotha: a 
famous shooter of 1:% 



ARTIFICIAL SUN FOR IGUANAS 


If snimalB are to supply the benefits of interest and wide knowledge to 
then it is only mt that the animals should share in the things which 
benefit fatunan life. Electricity, for instance, can supply the effects of the 
tropic sunlight which captive reptiles so sadly miss. 
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' ' W4';b*iB ^certainly ''«4<iB4,'4 ’^9'': 

! tbe.-' ^ '.:P9wer '-': :9i '; ;;9c^'‘ 

tO thfiHI Wd 

ioi(Mi^fliDioQ& 
Eway dpg-lowr ia stta^ psti 
_ paiy hy miidl&gmoi xE Ew 

(^, blit by the 
, tinuota eE^ oi the ^ to 
tm^erstah^. It wittBtlea loeti* 
tally to Sacava . wlwt the 
words:, tc^, iDavein«its» 
gestures, and eyeu xuoods of . 
his /master or imstte^ oiay 
mean ; and this perpetual and 
hiunbte edort to p^ietrate the 
wishes of a bdng possessed of 
gdts denied to hhn has un* 
questionaUy developed the 
mind of ^ dog, as E will 
dei^op the mind of almost 
every ammal ciqiableof domes- 
tication in any degree, foe 
instance of the otter and mon- 
goose. It is probable that the 
tamed animid has a much 
greater capacity than the wild 
for pain if not for pleasure; 
and this is due partly to its 
association with man, partly to 
a certain softness incident to its 
more artificial condition of life. 

All this implies that we have 
a greater responsibility to m^ 
'c^tures ; and we are morally 


game. It may be difficult or impossible to foe hundhe 
and a sportsman at one and the same time. It does 
not appear to be logical to be fond of animals, and 
to enjoy kiUing them. But however bad the logic, 
even a professor of logic may rqxfioe that the sportsmen 
fight zeal and effect for w tedu^km Of crodty 
in this direction and that. 


It is right and {sopa that the law should have begun 
^ its compa^ with special care for the dxnnestic 
animals, fw several very good reasons. Now <me of 
the standard marvels of ffie world is the ^niiestiea- 
tion of animals. It is a real addition to the life 
man that he has tai^ht certain annuals tb mjoy a 
mutual companionship with him ; aud We may say 
generally that siuh domestication is at least as real 
an additimi to the happiness of the animal's life as to 
man's. It is certainly true of all the dogs aUd cats 
tiiat have a good home, and of the hmse uidch has an 


RIGHTS ANO WflOH«8 ’ 

It it unlveni^W t^tteU tl»l ti»# beit wty to lilt Iwavy tatouei 
a atwti «{ a tUM ptotiag under the body to that t&e 
ndittribiited '(boUoau. Awyeupe waa^ tutpeudedpaiatiwyvi' 
tU boeu, aaethod toOowad to aoiM Souto AiiMtieaa eouateaa 



LOOKING APTER THE RIGHTS OF ANIMALS AT MARKET AND RAILWAY STATION 

In Encpiatid'iit axi<l4ndlw&y stations and ali centres where Hvestock are dealt with hi larm quantitieSrSiipervisir^ is carried out to see that 

no unnecessaory suffering is oai^ to the aninials. In the lower photograph an inspector of the Koyal 3pdety for the Prevention of Cruelty to 
u watohinjg oaKres hejing put into a motor lotiy. Calves are lively oreatures^ and when scared at thd bustle and strange surroundings 
ace aiit to hhc^ themselves unless carefully handled. , Above, we see cattle being inspected in a truck on the railway. 
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Thm POULTRY EXPRESS: A HUNDRED THOUSAND BIRDS CARRIED IN COMFORT 
any oeople must have noticed large crates of live fowls being handled at a railway station. Too often the bir^ look miserable and as 
ouih sui^ng from cramped quarters and thirst. In the UrUted States, vdience this photograph comes, trmendous amounts of l^ultry 
e continually D^ng moveo. Thus, spedal poultry freight cars have been devised, each bedding about 4,500 birds, and a compai^ment 
for an attendant. Water, food, and leg room are alTprovided. Loss Of Weight in transit is greatly reduced under these conditions. 


compelled to see to it that we do them good and not 
harm. In the past very many animals have suffered 
all sorts of pain and hardship becau^ of this unworthy 
captivity. While some creatures live much longer in 
captivity (especially birds) some die miserably soon. 
Quite a few years ago consumption, which is one of the 
especial maladies of civilization, carried off monke3?s 
wholesale in the Zoological Gardens. Or again, to 
give an example that came within my special know- 
ledge, vast quantities of beautiful birds caught for 
exhibition and sale perished annually in Australia. 

B ut apart from what may be called the wholesale 
capture and exhibition of animals, we are all of 
us under an obligation to know how far we are justified 
in training animals or caging animals for the (Aversion 
of the human race : dogs, monkey^, elegants, lions, 
with every creature that appears in a circus or even 
in a zoo. It certainly may be said of some animals 
that they rejoice in captivity as a dog rejoices in its 
home; and if released might feel like Byron's 
" Prisoner of Chillon " : 

Even 1 

Regained my freedom with a tigb. 

But their content depends on their treatment. 
We ought all to be very sure that we are not inflicting 
pain or perverting instincts unworthily when we deal 
wHh our pets or captives or domestic compaiBons. 
we consider how very mun^ dogs and cats 


rejoice in domestication it is a little surprising that 
other sorts of animals are not commoner in our 
houses. A good many animals have a sort of gift 
for understanding the ways and intentions of man ; 
and they are of very different sorts. A list would 
include, among birds, Almost all the crow tribes, 
especially ravens, magpies and jackdaws ; a number 
of starlings, especially the Keped minah ; a number 
of parrots, cockatoos and parakeets ; several owls 
and hawks ; the robin and the wagt^ ; swans and 
ducks of many varieties ; and birds related to 
domestic hens. Among mammals, dog, cat, horse, 
donkey, ele]diant, numkey ; otter and mbngoose, 
seal, and brown and black beu. lb tiie list of snimals 
either utterly untamable or rebelhbus against cap* 
tivity, even when used to it, come-^ hyaei^, ^ 
Tasmanian ‘ devil,' and less, markedly, wdtf, iox> 
badg» and stoat. 

Many peo{^ begin to that some of these 
amnials wh^ especially rebd against eap^ty 
should be ekduded born our epos, ifoone cad dij<^ 
seeing a wpif going half mad as pi^ls to mud fro 
in utter r^tll^iness behind the iiwa bets of his oMihoW- 
cage. It istihld be enough to satiafy ah^^ 
very smafl dtbnp of eiumhls which we hati^ 
misoable to hi]^vity Urefel 


effigies or even .pictures. 

Some animus to zoos look ntoRntide, 



are in reality heppy enotgh* l^e 

for eeamitoi -to w;''L(»yeh-jCbb-- 


taws 
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mOVIMON FOR WON TREATMENT AND THE WATERING OF CITY CkRAUGHT HORSES 

eaiiiHl la a gw coBttlBei. The aiuiiMil«MEeiiB(fteia a facm 41 (UadinMe, And ia being treated 
aapeeUi^ Notlee how the woUau at the caanel'a nedt ii cleverly de^ mth hym^ d a iqatetial taat^ at 

the thrdit ^ Iho aniuS MeMiM in neoatqrt. Above ia one of the dtlnl^ tro«^ for London hqnee ereoted by the 

HaiMiMlitad tMnUwr^nntaih and CttSe Trough A eBo daS on. UHaada in the Sttnod. 

IR«T 





BANDAGE AND STETHOSCOPE FOR OUR SILENT FRIENDS WHEN THEY ARE IN TROUBLE 


e problem of the multitude of dogs and cats kept by an animal-loving city like London 
scLd institutions now deal with this problem, and casualties and disease can be yiientltically treated by experts. . 

you have the wound carefully bandaged and sterilised (botton^. Your rat may have a little tou<A of bronc4iitii'‘‘T^nd you can 
take it where the stethoscope will dia^mose the trouble (top) wi^out frightening the patient 
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aUARANTINE FOR OOQ IMMIQRANT8 AND A HOLIDAY HOME FOR TIRED HOR8E3 


When dog* come into England from abroad they have to qiend an allotted time in quarantine for the sales of the rest of the canine population. 
Our photomph shows an Irish wolfhound arriving at a quarantine station oa the outskirts of Londcm« It has just come from the dock^ 
whither it has landed ^om a ship from Port Said. Above we have nine inmates of the home for tired horses at Cricklewood. Here rest and 

quiet recup^ate those 8ufifering.irom the turmoil of Londtm traflSic^' 
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playful on occasions. It is 
true, though surprising, that 
there are one or two visitors 
and keepers who regularly take 
part with these birds in games 
and rmnps that suggest a 
childrot's Christmas party. 

The growing feeling of kin- 
ship with -animals is starring 
inquiry into the treatment of 
sdl sorts of animals used for 
the amusement of man. It is 
remarkable that the cries for 
reform come duefly from Anglo- 
Saxon countr^ Few well 
educated Ei^lish pec^le, 
sportsmen incltt^, now take^ 
any pleasure in a buH&gh^ 
ididch d;31 (SEcites to the utnmrt 
tire pulMic in some of the Latin 
oonntribs. Thdr admiration 
fm the sk31 of the naan blteds 
some peo^e to the feding^ of 
the vict^, the intentimial 
the bull and less 

EGRETS AND THEIR SLAUGHTER FOR MlLLiNEfiV intentional killing of the horses. 



these more enli^tened da^ enactments have been made againat die import of egret plumet 
moat civfiiied countries, when it was realised what diarating brutahtf waa oonneoted with 
i collection of the plumea, public opinion waa able to dbeck u not to atop die ** induaicy.*' 
We aee here a bird, d^ and mutilated, and above In undiitarbed conditional 


Of the two #e huU suSem tiie 
]ess« ej^mntiy if it ii^ a. . 
anii^< Ttetdasbnis this.: If 
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Aniailil 


ail aziimBl sometimes 

the it is singularly cardei^ 

of munds U any kind ; aU is lost in the rage 

of Bht tbe ho^^ which are often poor and 

miserable to start with, have no battle rage. They 
suffer fromiears at the sight of the bull and they suffer 
fmm the pain of woimds. The sight of them coming 
into the ring is definitely painful to humane eyes, and 
whai they are gored, as often happens, the spectacle is 
scarcely endurable to those who love horses. Besides 
that, it can scarcely be doubted that the experience 
of seeing and encouraging the spectacle has a 
definitely bad effect on the mood and character of 
the spectators. 

A very few years ago even in England spectacles 
of no better sort were common and popular enough. 
Badger-baiting was a disgraceful performance. The 
animal has the toughest hide of any of our wild 
mammals, and this meant that the worrying of a 
badger was very long drawn out. This pastime was 
only less popular than cock-fighting, which certainly 
encouraged some of the worse instincts of its sup- 
porters. But the cocks suffered less than the badgers. 
The methods of fighting employed by the game-cock 
is for one bird to attempt to leap over the other and 
strike backwards at the other's head with the sharp 
spur at the back of its foot. This was often artificially 
armed with metal so that the blow might be more 
deadly, and it was argued that so far from being 




UajirKl SodflCr lor tlM Pntoot^ 

YOUHQ CGftUtTB STARVf^^ FOR THE SAKE OF A HAT 
wt/ft whbMi^ at the time when they were attending their yotM in the neat 
theae 0iotogra|dii|;iKrem ialm coUmy in New South Walea alter a viiit hy the plume 

Auntera, We aee 'Ihetti (top) afying tor lood to the mother liea mangled ana dead Caee 

the point of death, too weak to stand 


inhumane, the metal spurs 
tended to shorten the fight by 
killing one of the feathered 
combatants outright. 

T in Nature the result of a 
fight either between two 
cock pheasants or between two 
stags is much more often than 
not simply to drive the weaker 
from the field. The narrow 
confines and the artificial 
stimulus totally alter conditions 
and make the duels unlovely in 
detail, even if the fighting 
animals are too sharply enraged 
to be very conscious of the 
infliction of the pain or the 
prospect of death. 

In the past certain wholesale 
cruelties have been committed 
which locked the feelings of a 
great part of the civilized world. 
One of these was the destruction 
of so-called ospreys in their 
breeding plumage. The feathers 
of these lovely birds are much 
prized for the adornment of 
hats, and prices ruled veiy high. 
Now the birds, which have 
a certain resemblance to the 
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Animal JUgbts 



THE MONKEY ON THE ORGAN HELPS TO EARN A LIVING 

At one time a monkey on an organ was just a curiosity. Few people wondered how the 
monkey felt at having to trail about in a town. Nowadays the owner has to treat his 
living advertisement properly, for it has been realized that even an ape dressed up in 
a travesty of human clothes has its rights like other animals. 


British heron, nest in lai^ge companies at the top 
of high trees, like the herons, and are rarely ap- 
proached at the nesting season. The simplest way to 
get the feathers was to shoot the birds. It happens 
that the o.sprey is one of the most affectionate of 
birds. The courtship is one of the most romantic 
spectacles in all bird life, and the parents are devoted 
to their young. It often happened in the course of this 
grim commerce that one of a pair was left .lamenting 
and the young were often left to starve in the nest. 

Every observer of nature and humane person must 
leel that a sanctity belongs to the animal creation at 
any rate at the br^ing season. It is what was called 
in effect by Plato a “ sin in the soul to murder so 
highly-strung an animal as the herOn at this season 
merely for the sake of money and unnecessary adorn- 
ment. Happily we may b^in to expect with some 
confidence that such outrage will no longer be per- 
mitted by any country of the civilized world on 
either side of the Atlantic. 


Some people think that the world is 
Rowing too humanitarian, that more 
is now thought of "Mower animals "' 
than of mankind, that many begin 
to exclaim against all sorts of treatment 
that is not cruel at all, or even in any 
degree unkind. Is it an unhappy fate 
for a bear to be dragged round the 
country and forced to dance for the 
amusement of people and the livelihood 
of his master ? Is the organ-grinder's 
monkey a proper object of pity? Is 
the dog who drags the barrows or little 
carts about in Belgian towns undergoing 
a labour that he hates ? Who shall say ? 
Yet we begin to know enough about the 
minds and temperaments of animals to 
be able to feel confident on certain 
points. A dog certainly delights in the 
act of pulling. I have known a favourite 
dog a^ to be put on his lead solely in 
order to tug at it. He would walk 
quietly to heel without the lead, but 
directly he was attached he would pull 
hard throughout a long walk. 

The actual pulling of the carts is 
certainly not distasteful to the dogs ; at 
the worst not so distasteful as the 
pushing of the barrow is to the man. 
The bear, the monkey and the dog all 
acquire a real sense of comradeship with 
their master. They regard him, one 
would say, not as a slave driver or 
hard master, even if he is a little harder 
than need be, but as a creature sharing 
both the pleasure and pain of a common 
life. Plenty of food fills so very large a 
part of the animal's demands on life 
(though they all need play and leisure 
and what the Greeks called " the 
free -play of life") that, if the 
master is generous in this respect 
and of a moderately Idndly nature, the animal 
is perhaps as happy in his way as the man. The 
bear is probably happier than the monkey, for 
it is an animal not ill-suited to our climate, whereas 
the monkey is a lover of warmth ; and not all the 
jackets in the world can make up to it for the sun of 
its native clime. The Zoo, incidentally, has been 
very successful in supplying it with a sort of 
artificial tropics. Its intense and skilful aptivity, 
too, is so very real a part of its nature that the 
wandering life of an organ-grinder can hardly satisfy 
it at least to the full. Some of us, therefore, feel 
much more sorry for the monkey than for the hear* 
but neither can be said to live a miserable life, 

1>A«T of for Sttdi anhnaJs as these tomes 

* from the same source as our pity for circus ani- 
inais. It is not pleasant, at least so a great many 
people feel, to see animals going through a number 
of unnatural and ridiculous performances : monkeys 
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ORJNG-UTJN, MAN OF THE IVOODS,” THE MOST HUMAN OF THE APES 

liiiiotioriaily the oranj^-utan is perliap)s nearer the human beiii;; than any of tlie other anthropoids. Its behaviour in captivity liad not a little 
to do with the reformation in the treatment of ca;^ed animals. Under old conditions it so pKiinly fretted. Ollier animals suffered less obviously. 

Now we realize that if an animal is caged for our pleasure, at least it has the right to as much happiness as we can give it. 

To iace page 1392 
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W.T.Bond 


REGAL treatment FOR THE KING PENGUIN AT THE LONDON 200 
Compared with the old days, the conditions under which many animals are now kept in zoological gardens are positively magnMceiit. Here 
we have a Kinig Penguin with a fine swimming pool, bordered by plants and grasses and with rocks to dive from« There are no enemies to 
lear, and as muw tood as a penguin's heart might desire. These are not indifierent compensations for a life ^hich, at the best, 4s otA of 
very dangerous liberty, and the bird seems happy enough, as visitors may seit lor themselves. 


pedalling round on bicycles with their feet attached 
to the pedals; hmses put to bed; dogs and eats 
walking focdishfy on their front paws or tumii^ back- 
somersatdts oat a window ; lions imitating the 
domestic cat« or roaring in jnetoided savagoy 
undt^ orders. It ist of coarse, tolerably certain that 
the animal does not feel the indignity, the unworthi- 
ness of these fantastic tricks as we da It would be 
a mistake to attribute own feriings to animals 
who are withoiri the gift of speech and partly without 
the gift of reason, in bur usual ,|ehse of the word. 
The doxiis perfcwmaiice Itadf does 'hot occupy a very 
long time ; it is likely enough that the animals (so 
far as they loc^ forward) think more of the small 
reward that foibws than ol the un{deasantnes8 of 
the performance. 

M/nat mattas most is the training and the life of 
the animals ofi the stage. Not ^ery many animals 
can be fm^y trruned eicc^t ^ fdndnesB. It is for 
example ;^te . imiH»sibte tO!i;(iif ''an}rthing with any 
meih^ of the cat 'tribe except by wheedling. Any 
H^oh of crhedty ine^^rebelhon,. and destroy any 

Dogs have a vay diffaent 
timpaunent. A^ort evetyone who owns a dog 
finds tliiri aemte pu^ help in tiaiiung, 

—vriiefteit is ht house maimers or in keeping to he^ 
But when bp 5!omes -to tearir him . what are called 
pariour triclu/ im^ as b^j^^ “ dying for his 

county, *' or glutting d^, he finds that punish> 
ment i| very lem than what may be 


called bribery. All the best retrieving dogs are taught 
by kindness only. Indeed, the prime secret of traini^ 
aU animals is infimte patience, acoHapanied by a 
quiet maimer. 

A CCtOD many of us would rather not see a number 
of stage performances that are nevotfaeless suffi- 
ciently popmar and wonderful^ but we have no well- 
prov^ reason for feeling scnry for the.anhnal cm the 
ground of indignity. Mhat we should insist on is 
that the animal should have a comfortable and 
healthy hfe off the stage, should not suffer in trans- 
port, ^ould not live in tc» small a cage, and should 
be weU fed and well l<x>ked after. 

It must always be a sad mcnnmt When a pet or 
indeed a farm animal comes near its end. We all 
use tile phrase about patting an animal “ out of its 
misery." If a horse — and horses’ bones are of such 
a nature that they cannot be set — ^breaks its 1^, the 
most humane act is to kill it. Any wounded animal 
is quite certainly desirous to be " out of its misery " 
cme way or anothw. In nature animals show no sign 
of fearing natural death. Birds retire to an otxiCttre 
spot and slip easily out of life ; but domestic ammals 
often siffier in old age, and are a intiable sight In 
the East .it was fcnbidden by the founder of the 
Buddhist rdigion to kill any live thing, and through- 
out the world there are found sacred animals which 
may not be slaughtered. The Hmdco may not kili 
his sacred cow, Imwever it nuy suffer ffom age or 
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WONDERFUL LANDSCAPE PLANNING FOR ANIMALS IN THE HAGENSECK 200 
At SteUingcn, near Hamburg, is the most wonderful zoological garden in Germanyi if not in the world. It wa» planned by Carl Hagenbeck, the 
famous man who did so much fox the welfare of caged and perfonning animals. There it a miniature mountain range cm which lions taeiiXt 
and where they can take refuge in concrete caves (bottom). No bars spoil the animals' or the spectators' view# deep trench^, too wide to jutnp^ 
making all safe. Above is a kind of reconstruction of the African veldt# eor^lete with ostrkhes# fabtas# add nnielopes* 
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TOO MUCH OOQ POWER OR TOO LITTJUE ; MILK CARTS IN BELGIUM 
Hainessing dogs to vehicles is a practice iorbidden in Bngland, but in Belgiuxn» wherever the motor has not ousted animal tractimi entirely, 
doM may be seen drawing small carts. These photographs, from the lastnumed country, present a Uttle puzjle. If five clotg^ am put to 
puu the cart in the lower ^otograph, how is one enou^ for a very similar equipage seen in the upper photograph ? The ctfaaal m the lower view 
is a mak k^peotor, seem to like pulling, as anyone who has a dog on a lead may discover. 
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COCK-FIGHTING STILL GOES ON OPENLY IN SOME PARTS OF THE WORLO 

It ii probable that cock-bating was put down in England rather because of what was deemed to be the damage to the minds and morab dt 
the people who watdied it than because of an aUiorrence of animal suffering. In other j»rts of the world cock-hgbting st^ gpes on» aiid 
they are particularly fond of It in the Dutch East Indies. Below we see a couple of cocks matched in a village in Sumbawa lsu^« between 
Lombok and Fiores, while above is a scene in Mexico ol two owners setting on their rival birds. 
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PORtUGUESf AND SPANISH BULLS ON THE FARMS WHERE THEY ARE 8RED 
Breeding buUft for the buB-fightk^ is a regular industry in Spain and P<^tugal, where large farms are kept up and likely beasts picked out. 
fn the lo^ p^otogMh we have a Portuguese herd and above a scene on a Spanish farm» with mounted herdsmen carrmg long poles seen 
m the background. ^el cruelty at a boll^dfiht is not to the bull at all. but to the wretched horses which are used by the mounted men 
in the preliininafy attach, ue frequently ripped open by the infuriated bull. 
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Afiimal Rigiits 




W. F. Bond 


NATURAL SURROUNDINGS FOR INMATES OF THE LONDON 200 

Antelopes, we may be sure, enjoy their new style of paddock at the London Zoological Gardens 
far better than the old. A tree affords grateful shade, while there are rocks, such as the animals 
might know in their wild state.whcre they can retreat or over which they can scamper. Above is 
an egret in surroundings copying those to which a wild egret is used. 


disease. Its sufferings may be 
lighter than they seem, but so 
far as we can tell it is often 
kindest and best to put our old 
and diseased animals out of 
what seems their misery. 

There is one form of cruelty 
still prevalent against which the 
whole world should rebel. Most 
trapping involves brutal 
cruelty, especially if the traps 
are of the nature of toothed 
steel traps. In the West of 
England these traps kill or 
maim foxes, badgers, cats, 
dogs, and birds, as well as the 
rabbits for which they are 
purposely set. In other 
countries the men, most of them 
of a very fine hardy type, 
whose profession it is to trap 
ermine, foxes, lynxes, skunks, 
sables, in the northern countries, 
are by the circumstances quite 
unable to visit their traps at 
close intervals, and this means 
that the captured creatures 
must undeiigo hours, perhaps 
days, of agony. Tlie sooner tlhe 
fashion for such furs, or for 
such feathers as the osprey's, 
dies out, the better for our 
common humanity. 
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Chapter CXX 

A.nimal Wonders Revealed by the 

Microscope 

By W. H. S. Cheavin 

Comtpondifig Member of tbe Monohetter Miorotoopieol Society 


T O d^cribe all the wonders to be found in the 
various forms of animal life would require 
many volumes, and the time occupied in doing 
so would take many years. Every animal in its 
structure plants marvels which when examined 
by means of a microscope become more and more 
wonderful as they are magnified in detail. In 
the many forms of insect life, for instance, we fine 
interesting examples unseen by the human eye 
but revealed as objects of great wonder under the 
powerful lenses of the modem microscope. 

The antennae, or feelers, of an insect, situated on 
the front of the head or projecting from the sides, con- 
sist of two filament-like outgrowths which vary con- 
siderably in length, not only in the same species but 
also in the male and female forms. These antennae 
are used as sense organs, tactile, olfactory or audi- 
tory in purpose. Each 
antenna has a central 
thick nerve, and con- 
nected with this nerve 
are fibrous filaments 
passing to sensitive 
cells at the extremity. 

Distributed through- 
out the surface of the 
antenna will be found 
pit-like markings of 
various shapes, and 
the whole of this 
sensory apparatus is 
connected directly 
with the brain of the 
insect. 

These pits, or sur- 
face markings, can be 
seen clearly in the an- 
tennae of ants and 
ichneumon flies ; that 
of the ant is devoid of 
hairy outgrowths, 
while that of the 
ichneumon fly is cov- 
ered with very fine 
hairs and S-shaped 
markings throughout 
its length ; it is be- 
lieved that the pits 
act in a stethoscopic 
manner on account of 
their thinner structure 
and so render the an- 
tennae very sensitive. 


As a contrast we have in the male gnat a pair of 
large antennae covered with a large number of long 
hairs radiating from peculiar thickened joints placed 
at regular intervals throughout their length ; while 
in the female gnat we have quite a different structure 
with a few stout hairs from each joint and smaller- 
hairs at the tip, the thickening of the joint as seen 
in the male not being present. 

The antennae of the gnat family show the same 
features, and in the plumed Corethra we have a very 
marked example in the male insect. 

The provision of the hairy antennae in the male 
of a species has been shown by experiment 
to be sensitive to the hum of the female species 
when in flight, and by this means the males are 
guided to the females for mating purposes. The 
hum produced by the female vibrates the male anten- 
nae, which can then 
sense in what direction 
to fly. 

The snipe fly shows 
these marked differ- 
ences in another way. 
The male antennae are 
each made of two large 
joints, the lower being 
much thicker than the 
upper, whereas in the 
female we have a thin, 
short upper joint and 
a thicker very long 
second joint, both 
types being covered 
with a series of very 
short hairs. The marsh 
fly antennae consist of 
delicate projections 
with fine hairs alter- 
nating with each 
other ; while in the 
dung fly we have a 
similar pair of delicate 
antennae, but the hair- 
like projections occupy 
only about one half 
of the whole length, 
also the upper half is 
covered with fine rib- 
like markings. 

In the crane fly we 
have another peculiar 
fe^iture in the an- 
tc^ae ; they are not 
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GLOW-WORM AND LADYBIRD ANTENNAE 
On the left we see the construction of the antennae of a female glow-womj 
and on the tight that of a ladybird. (Both photographs mag. x 137.) 
The glow-wonn (left) has a series of swoUcn-looking nodes covet^ with 
stumpy processes. The ladybird has antennae made of flat plates. 
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depreraox^ whi<^ j^baUy^ the 

in^eH ^HSitive 

The smtennae w the flea are very 
peculiar, becaiise they can be hidd^ 
away in a groove at the side of the 
head and protruded wh^ desired. ^ 
This tucking away of the antennae 
enables the insect to creep quickly 
through the hairs of the host Ibe 
antennae are probably of more import- 
ance than the eyes and act as auditory, 
tactUe and olfactory organs. They 
enable the fleas to And e^ other, for 
when the male and female meet, the 
antennae are raised from their groove. 
These appendages are also used for 
removing dirt, and the operation is 
carried out by a series of short hairs 
found at the base which act as a comb 
for cleaning the tips. The antennae 
of the male flea are longer than those 
of the female. 

A greater contrast is seen in the 
antennae of the spider family. The 
female has a pair of "powerful two- 
jointed projections adjoining the power- 
ful jaws, each antenna being covered 
with a series of stout hairs and armed 
at the tip with a short claw which is 
often used in conjunction with the jaws 




only covered with fine hairs over the whole surface, 
but in addition there are thickened joints, each bear- 
ing a series of stout, short projections. 

As a contrast to the insects belonging to the 
Diptera family we find in the Coleoptera (beetles) 
family that the antennae are very large and heavy 
in appearance. A good example of this type is seen in 
the female glow-worm, which shows antennae con- 
sisting of enlarged divisions covered with a great 
numb^ of fine pit-like markings with a series of very 
minute hairs hardly distingv^able. In the male 
glow-worm we have similar thickened jomts, but a 
large number of short hairs is also present. 

The antennae of the ladybird, another member of 
the beetle family, are many-jointed and plate-like, 
the joints becoming wider and widc^ towards the 
extremities and covered with a series of fine 
hair-like projections on their surface. 

DRAGON-FLY antenna consists of a short unjointed 
hairless projection, but on close examination 
shows rib-like markings, which structure suggests that 
this insect relies on vision rather than on hearing. 

In the green-fly (rose aphis) the antennae show an 
irregular thin jointed structure covered with blunt 
projections. In each joint can be seen a small 
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WATER BEETLE AND ANT-LION LARVAE 

Two types of jaws ore seen here. Thoee of the water beetle larvae 
{bottom) ore tor oudeing. while tbooe of the larva of the aot-Hon 
(top) are deadly cutting iastnimenta with aaw edges for tiiciug 
through the bodies of the iosects 00 vdiich the larva preys. 
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INTRICATELY MADE FEELERS OF GNAT AND MEADOW BftOWN BUTTERFLY 
AntenuM « fedet. Uk6 m«y •twngc forms in di^t «.e“1n?S 









MICROPHOTOGRAPHS OF A WASP’S MOUTH AND THE PROBOSCIS OF A HOVERING 

Compar^ with the higher types of animal life the mouths of insects are very complicated pieces of mechanism. Our lower photo- 
l^aph shows th^e mouth parts of a common wasp, the culprit responsible for so much damaged fruit in our orchards. Above we see 
the derail of the end of the probowis owned by a large, dull-red fly whose name Is JJAingw rostrata. Notice the complex surface 
and the large hairs. This insect is a pollen-eater and may bo seen hovering, appar«itly motionless, in the air, during the summer. 
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WONDROUS MECHANISMS POSSESSED BY GRASSHOPPER, BLOWFLY AND HOUSEFLY 

coQunon crasshopper has a kind of gizzard equipped with so-called gastric or stomach teeth. These (tx>ttmn) consist of a number of 
>lat^ provided with serrated edges. The upper left-hand photograph (mag. x 300) ^ows part of a blowfly’s proboscis. This is a kind of 
runk and used for sucking up food previou^y dissolved by the application of saliva. In taking up food the proboscis of the housefly (top 
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DETAIL OF A BLOWFLY’S PH0B08CI8 
This is a highly maniified photograph of a blowflv*8 proboscis — 
the sucking tube with which it feeds — showing tne teeth a^LJhe 
base of the pseudo* tracheae. The latter have been cut smy 
to show the teeth better. 

or feet in the capture of prey. The antennae of the 
male spider are very much modified and very 
elaborate. Here the appendage has become a pedipalp 
organ and serves in the transference of spermatozoa, 
from the hinder end of the body and later to the 
female in mating. This differentiation of the male 
and female antennae in the spider family is a con- 
‘*$tant factor and makes it possible to distinguish 
between the sexes. 

The jaws of lions and tigers are looked upon with 
a feeling of fear an4 horror on account of their strength 
and power when u^ against prey. But the minute 
jaws of insects are just as mighty and powerful, pro- 
portionately, as those of the laige carnivores. 

The mouth parts in many insects are modified for 
seizing and biting the solid bodies of thdr prey. In 
other insects the food can be cut up ready for 
passing through the mouth ; while still other insects 
have mouth parts designed for suction only, as in 
many flies. The plant bugs have stUl ~ more 
modified mouth parts for suction and cause great 
damage to the stems of plants. 

N otwithstanding the great diversity of structure 
in the mouth parts of insects, the fundam^tal 
design is the same. They are all identical in perform- 
ing the same function of suppljdng food for the 
appetite of the insect. 

Each insect has its mouth parts specially constructed 
for taking in the kind of food upon whiA it subsists, 
and the diversity of structure in the mouth parts 
' assigned to each species in the economy of Nature 
provides entomologists with important features which 
are used in the classification of the various families. 
In those insects endowed with the power of biting we 
have the labium, or upper lip, and adjacent to this 
the main part, consisting of a pair of mandibles or 
horny jaws, each of which moves on a powerful joint. 


the Microsci^e 

Tliefie ave ^ pid; 

pcnnted. and on imur jutye aenntkm ar 
teeth, Alt the a laige poweny 

holding piey, and it is hy means of thme hiaa^Uki 

that the Bisect is able to hite so SeiOely and malm its 
way throng^ wood. 

Insects feed tqion hard substanoes haye their 

mandibles fattened to jBoduce a lasge cuttii^ sur- 
face. The teeth on the inner e^ are very blunt 
and <»n be wdl compared with the molar teeth in 
. quadrupeds used for piading their food. 

As if the mandibles were not sufficient, iusecte have 
another pair of jaws moving on powerful join^ and 
situated immediately bdiind the mandib^ ; tfa^ 
secondary jaws are the maxillae, and they alw have 
teeth on the inner surfaces. 

One of Uie fi^cest insects is the hcHnet, which is 
very voracious, i»eying on almost any form of 
animal substance as well as on honey and fruit. 
This insect hawks aft^ Wasps, conveys them to some 
fdant and proceeds to cut oS ^ head, thmi the waist, 
ffiially {pushing the body with pownful mandibles 
aii^ sonietimes devouring the pr^ piece-meaL 

It is interesting to note that the wasp preys on 
the common house-fly in a similar manner, and often 
enters the rooms of dwellings to capture its pmy. 



SUCTION FEEDING APPARATUS 


A large nickins surface with tubes oa tbe laner edge lor carrytos 
fiirid food to the gullet are seen to be fMtutet o( tfie prbbaseu. of 
the snout 8y when magnified. The larvae of tfala ny do 
service to man by feeding on apUdw. 
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ANTENNAE OF MALE ANO FEMALE 8FIOER SERVING SEVERAL PURPOMS 
In the lower photograph we have the antennae of a female spider. These are jointed and ^vered #ith very sensitive halii. At Eteiop ^i 
each is a sharply pointed claw, for these antennae arc used in ccmjuBcthm with the Jaws. In tact» tiiey are also used, 4f k^omba wmd, 
as extra legs. Above we have tl^male spider's antennae. These are specially tnomhed for ptlrposes mathm and agcryhM IhtlWSBWWi 
agent. The more we study the uses of the antennae of insects the more wonderlol do they i^ipear. 
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EYES WITH WHICH. THE ^DOWNHI^ FLY 


U.«».OiMMinu 


CTKO vvi i n whi<ifoM"the^«teriorcoveriaj( of 

Supported by a strong and wonderful fr^e of ^^taceana-^hecompound eye of the male < 

the animal limdom. the arthropods which include insecU and r.# » mat 

^ — V. 'l*kA Tirtruhf nYirkfrurTAl^. alSO taKI 
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aocoiint of IstgiV; 
tbe moitih pa^ 

^Ues hayebSoMe^ti/A'it^ 
field I no longer dander 

and |>eiforated aa in tibe 
larva ; dso they are inuch wider, 
and in addition have a row of 
doable teeth particularly 
adapted fw preying on odier 
forms of insect life. 

A companion of the larva of 
the water beetle in ferocity is 
the larva of the dragon fly, 
which is sluggish in habit and 
lurks for its prey at the bottom 
of the pool. It captures slow 
animals by pursuit and stalks 
its prey, using for this purpose 
a large hinged arm-like append- 
age, which is a modification of 



SIGHT AS IT IS PROVIDED FOR THE STALK-EYED AND DRAGON FLIES 

Composed of many smali facets^ each eye of tbe strange italk^oyed fly of Natal (bottom) is set 
at the end of a clnb^Uke projection from the bead. One of the antennae is also shown in this 
photograph. A view of the whole insect appears in p. 790 (top left illustration). Above is a 
dragon'fly*8 eye, specially constructed for an insect which captures its prey on the wing. 


Another type ot formidable 
jaws is found in the soldier 
beetle, which feeds voraciously 
on other insects and even on 
the weake-T members of its own 
species. The curved mandibles, 
armed with sharp pointed 
claws, are particularly adapted 
fbr the requirements of a fight* 
ing insect. 

The water beetle^ on account 
of its ferocity and voracious- 
ness, is known ^ ** the savage 
beetle of the pool."' Both the 
larva and adult forms are 
carnivorous, and when in the 
former stage the creature will 
seize tadpoles, or even young 
fish, and its own species, are 
not immune from attack. 

In the larval form the 
mandibles are very large, 
sharp, conical-shaped, claw- 
like organs, controlled at the 
base by means of powerful muscles. The prey is 
seized by the mandibles and pierced by the sharp 
ends, which make small punctures in ^e body of 
the victim. 

p^ACH mandible is hollow, and at the tip is a small 
^ hole through which the blood of the victim is 
sucked by meaiis of a powerful phaiyngeal pump. It 
is interesting to note that while this operation is pro- 
ceeding the mouth proper is completely closed, the 
mouth being used only for devouring solid pieces of 
its victim which have been previously tom up by 
the mandibles. 

In the adult forms of this beetle we have practi- 
cally the same story. The ferocity and voracity of 
the larva still persist with greater intensity on 


the second pair of maxillae forming the labium in 
other insects. This appendage is provided at the tip 
with a pair of lobes and ^so a pair of powerful, 
lunged, sharp-pointed claws or fangs* 

The appendage can be folded under the head when 
not in use, as when the larva is lurking in its hidings 
place. On the approach of a victim it is suddenly 
projected to seize the prey within reach, generally 
an unwary tadpole or insect, and it is bent over t^ 
victim^, which is held near the real jaws. These are 
armed with powerful teeth at the upper extremity, 
and with them the prey is consumed. 

Another t3rpe of ferocious jaws is found in the ant 
lion, which in its larval form lies concealed in a pit made 
in sand, and here it traps unwary insects that fall 
over the edge of this pit. They are at once seized in 
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vy^M At A POWERFUL LENS REVEALS IN* A SPOONFUL OF OtTCH WATER 


One of mxkt b«Autlful of the minute animalcules inhabiting fre^ water Is ViUvox fiohatef (bott^), ^ 

mils slowly through the water by agiUttag the numerous ^p-lilte or flagellate app^dages which P*^^*^**® 

about incolaSS^^So^ wSTh^ aSSwi Srounh a livwfl&e, magnified so as to show the ova or oggsdevclojflng. JHie Uv» fl^e, WWen 
•nfests the Ihm W ilhoep« has a wt^derhxl life history, flrst in water, wo inside a water-snail, then on a grass stem and finally inside a sheep 
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SECRETS OF THE SEA TOLD BY THE MICROSCOPE 


The full wonder of the little creatures called foraminifera can only be appreciated as seen here 
(bottom) through a raagnifjnng lens. These minute organisms secrete a limy shell which' is 
perforated with many little holes (Lat. foramen, an opening) through which grow thtead-Uke 
processes for suppl3ring movement. In the upper photograph is a species of polytoa. 


the powerful tubulaf* jaws, the 
remains of the victim being 
later thrown out to a con- 
siderable distance, when the 
ant lion prepares to receive the 
next unfortunate insect. 

For its size the ant lion is 
very powerful, and it can 
remove small stones, jerking 
them out by means of its 
powerful legs. Some stones 
are carried out on its back, and 
those a little heavier than usual 
are only removed by great per- 
sistence. In this way the pit 
is prepared to receive its prey. 

Many other insects have their 
mouth parts modified to take in 
food material by the dissolving 
action of a fluid secreted by a 
large tongue-shaped projection 
sometimes termed the pro- 
boscis. In these insects the 
mouth parts such as mandibles 
and maxillae used in other 
insects for tearing up their 
food are completely absent. 
The biting parts may be present 
in the form of lancets, and these 
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COMPOUND EYES OF THE GADFLY AND THE DRONE-FLY AS SEEN WHEN MAGNIFIED 
The tacets of the compound eye possessed by the gadfly (left) are small and very numerous, the arrangement giving increased powers of vision 
as against fewer facets each of larger area. It is very necessary to the gadfly, or at least the female, that it should be able to see very well, 
since the animals which it stabs with its proboscis for the sake of drinking their blood are apt to retort with a death-dealing whisk of the 
tail The right-hand photograph shows the thin-walled facets fringed by bair>nke growths of the drone-fly’s eye. 


are used for piercing a hole to which the proboscis, or 
tongue, is then applied and the liquid sucked up into 
the body. This proboscis, or tongue, consists of a 
pair of cushion-like lobes having on their inner sides 
a series of open channels known as pseudo-tracheae. 

The inner channels are cqnnected to a large main 
channel which opens directly into the mouth, where a 
powerful phar3mgeal pump carries the liquid food into 
the crop and from there into the stomach. 

The proboscis, when not in use, is carried bent 
under the lower part of the head. When the insect 
alights on suitable food it is extended, saliva is 
allowed to flow, which is then spread over the surface 
of the food and dissolves this ready for pumping up 
into the body. The house-fly in taking up food uses 
the flat parts of the proboscis to produce a rubbing 
action in the same manner as a painter uses a brush 
on a palette, and this action has been misinterpreted 
by some people as biting,'* but in no case is the 
skin pierced. It is interesting to note that the blow- 
fly has at the base of its pseudo-tracheae a series of 
sharp-pointed projections which probably function 
as teeth and are used to scrape the surface of food 
material to help the tongue to absorb a larger amount 
of food in a short time. 

The mouth parts of the hive bee show further 
modification. The smooth mandibles are devoid of 


teeth, but the straight inner edge is very sharp 
and is used for biting purposes, as in autumn when the 
wings of the drones have to be cut off preliminary to 
turning them out of the hive so as to economise food 
for the winter. ii 

The maxillary palpi are present also and are seen 
as rudimentary projections at the base of the mandi- 
bles. These maxillae are four-jointed thin appendages 
and the tips are used as organs of touch. 'The main 
feature is the long hairy tongue, used for sucking 
purposes, with a special spoon-shaped lobe not unlike 
that found at the tip of an elephant's trunk. The 
tongue is fully extended when exploring a deep 
flower tube, but when not in use it can be folded 
into a cavity behind the head, where it becomes 
completely hidden from view. 

T^he mouth parts of the flea consist of a very much 
complicated apparatus for piercing and sucking. 
The maxillae consist of a pair of homy triangular plates 
seen behind the other mouth parts and well away 
from the mouth opening. They have no real function 
in feeding and are used to make a way through the 
hairs of the host so that the flea can reach the bare 
skin and thus facilitate piercing and sucking up the 
food. The maxillary palpi were once looked upon 
as antennae, because of their resemblance to those 
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ONE OF THEi TINY MEDUSAE OF XHE SEA 
Many species of jellyfish are included in the family whose name is Medusa, and while some 
members, especially those living in the Tropic seas, attain large proportions, some having a 
diameter of more than six feet, many others are microscopic in dimensions. Above we have 
an example of one of these minute species as seen on the slide of a microscope. 


of Other insects, and because they bear a number 
of stiff bristle-like sensitive hairs used as feelers or 
organs of touch. The piercing parts consist of two 
labial palpi seen to be segmented, the segments 
varying from two to seventeen in different flea 
species. At the base and tip of each segment are a 
number of fine hairs used also as sensory organs. 

The mandibles consist of a sharp pair of lancets 
with serrated edges, used for making punctures 
in the skin of the host. In conjuncti<?n with the 
mandibles is the labrum, a hard, sharp-p)ointed 
structure, the edges being toothed and the whole 
in the shape of a trough which serves as a channel 
for the blood of the host to be passed through into 
the body of the flea. 

In the common gnat, another complicated system 
^ of mouth parts has been further modified, these 
consisting of a case of slender lancets used for piercing 
the skin of the animal attacked, whose blood is drawn 
up by means of a long flexible sucking tube divided 
at the tip into a tongue-like organ. 

In the act of biting, the female gnat applies the 
lancets to make a puncture, the divided tongue-like 
tip is placed on each side of the lancet over the 
puncture, the sucking process commences, and from 
time to time the lancets are plunged into the puncture, 
making a deeper and deeper hole. The tongue 
becomes bent in the shape of an S, and in the final 


stages the )|ead almost itlsts 
over the hole with tongue bent 
double, the body of the gnat 
becoming visibly (Bstended 
with the gorge of blOod from 
the victim. 

The mandibles of the gad 
fly, sometimes known as the 
cattle fly, because it attacks, 
cattle, draw blood by piercings 
the skin with the lancets and 
causing considerable pain to 
the animal under attention. We 
find on the edge of these 
mandibles the, most wonderful 
saw in the world ; there are 
from 10,000 to 16,000 teeth in 
each inch of its length on the 
one edge, whilst on the other 
edge is the keenest blade in 
existence. These teeth are 
coarser at the tip, where there 
are 10,000 per inch, and become 
much finer at the base of the 
mandible, where there are 
16,000 per inch. 

An insect in feeding passes 
its food through the mouth 
into the crop, where it is mixed 
with the salivary fluid, under- 
going partial maceration and 
digestion. The food then passes 
into the gizzard, which acts as 
the masticatory organ and strainer to detain coarse 
particles. It next enters the stomach and there 
takes* place the absorption of dissolved matter, the 
nutritive fluids entering the blood which bathes the 
exterior of the alimentary canal. 

The gizzard is generally muscular and well de- 
veloped. Examples are found in the members of the 
beetle and cockroach families, the interior of the 
gizzard bearing chitinous teeth and bristles which 
act as a strainer. In the cockroach we have six 
stout teeth formed by a thickening of the chitinous 
lining and between are folds of chitin, whilst at the 
centre is the hairy patch which acts as a strainer. 
The gizzard of the water beetle shows thinner curved 
teeth with a larger area of hairy patches at the centre. 
The gizzard of the flea is found as a bulbous expansion 
in front of the stomach. It is made up of thin muscular 
folds which taper towards the extremities. The folds 
have a valvular action and prevent the return of fluids 
from the stomach and also force the blood of the victim 
from the gullet into the stomach. 

Another wonder of ftisect life is to be found in 
the powers of vision which are particularly adapted 
for the habitat of the individual. In most types the 
large protruding eyes are very prominent features 
of the head. 

Rounded homy structures resembling a net 
stretched over a frame constitute the cornea of the 
compound eyfe of the fly, and are made up of a large 
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PARTS OF THE SKELETONS OF A LION AND A CRAB HIGHLY MAGNIFIED 

The left-hand photograph in this page shows part of a lion’s bone. Animal bones are made up of hard and soft layers which contain channels 
occupied by blood vessels. Bone contains over 6o per cent, of earthy matter such as calcium phosphate and calcium carbonate and rather 
more than 30 per cent of animal matter. This last consists mostly of a substance called collagen from which gelatine is obtained. The 
right-hand photograph shows a portion of the exterior skeleton of a crab— the shell, which is made of the substance called chitin. 


number of hexagonal areas known as facets. When 
the cornea is removed and spread flat we see that 
each facet is a double convex compound lens, con- 
sisting of two plano-convex lenses of diiferent densi- 
ties or refracting power when joined together. 

The facets also vary in size, those at the periphery 
being larger than those at the centre. An example- 
of this can be seen in the male glow-worm, whose 
fadets are larger in the upper parts of the eye than 
those found in the lower parts. In the drone fly the 
facets are small and hexagonal in shape in the mid- 
region of the eye, whereas at the periphery the 
facets are large and square. Again, in the gad fly the 
facets in the mid-region of the eye are three times 
less than those found at the periphery. 

The total number of facets present in various 
insects can be as low as 50, as in some ants. There 
are 4,000 in house flies, 12,000 in dragon flies, and 
17*000 in butterflies ; but they can also vary in the 
same species. One of the ants (Formica pratensis) 
has 1,000 facets in each compound eye. 

TPhe large compound eyes of insects are fixed and 
immovable, which explains why the eye is 
hemispherical in shape. All the facets have not the 
same length of axis, and so the image formed on the 
retina is blurred because it cannot in sharp focus. 


The blurred image formed at a distance of 2 inches 
from the object becomes more blurred at 12 inches ; 
this distance in an eye composed of 72 facets is re- 
garded as about the limit of recognition, and the 
degree of definition is reached at a distance of 3 feet 
in the tortoise-shell butterfly. On the other hand, 
at a distance of 20 feet from an object, the eyes of a 
dragon fly would see the same detail as is clear to 
the human eye at a distance of 160 feet. This power 
of vision in the dragon fly is necessary, because of 
the flight taken in long sweeps through the air, which 
increases the range of vision when in pursuit of prey. 
The wings are particularly adapted for these long 
sweeps. It ‘must not be forgotten that vision and its 
limiting power are regulated to a certain extent by 
the fl5dng powers of each insect, for larger insects 
naturily take longer sweeps in flight than do the 
smaller insects. 

The compound eye is again modified in those 
insects which live most of their lives on the sub- 
stances on which they feed. Here the eyes are found 
to be much smaller and flatter and possess a lesser 
number of facets in the cornea. 

Such an eye is seen in the common greenfly, 
found in such great numbers on our rose trees ; 
while another is found in the scarlet forest hopper. 
Here, however, a larger number of smaller facets 
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NEWT TADPOLE ANO ITS TRANSITORY GILLS 

For only about six months of its life, during the tadpole %tm in fact does the 
newt possess gills. These protrude through its neck, unlike ue enclosed gills of 
fishes. The magnifying lens shows us the detail of these wonderful organs which 
separate the oxygen from the water and pass it to the blood. 


IS present, particularly suitable in an insect which 
spends most of its time on one plant, and at times 
wishes to change its position in search of food. 

Those insects whose habitat is in water have com- 
pound eyes, with very heavy chitinous facets, which 
serve as a protection from the water : also the whole 
shape of each eye is circular, to enable the insect to 
see in every direction. 

Eyes of this type are present in the water measurer, 
which spends its life skimming along the surface of 
the water. The water beetle also has a thick homy 
facet, for the same reason. The eyes are also larger 
in size, to give this insect greater power of vision 
when under water or flying at night in search of 
another pool as a change of habitat. 

The compound eyes in the male species are found to 
be larger than those of the female. The greater amount 
of eye surface makes room for a greater number of 
facets and gives greater vision, enabling the male to 
find the female more easily. A peculiar adaptation 
of the eyes is found in the stalk^eyed fly of Natal 
known as diopsis. Here the eyes are carried on a 
lateral projection. In the female the length of this 
projection is less than that of the male, and in some 
species of diopsis the projections are not very long, 
which gives the insect a stereoscopic form of vision. 

As if the compound eyes were not sufficient for 
vision, many insects have on the upper parts of the 
head two or three simple eyes arranged in the form 
of a triangle and known as ocelli. 

This simple form of eye is a relic of the earlier 


form of vision in insect^ wl|ich preceded 
that of the compound eye, and consists 
of a bi-convex lens of simple form, 
smrounded By pigment cells r^ing oh 
an aggregation of elongated rod-shaped 
nerve cells, separated by pigment and 
having a refractive cutide. 

Lubbock has stated that these ocelli 
see like the human eye. The lens 
throws an image on the back of the 
eye, and the image is seen reversed, 
which in the human eye has been 
reversed again in the right position. 
Whether the insect has the same faculty 
is unknown. Hie position of these 
ocelli on the back of the head of the 
insect suggests a protective purpose ; it 
is thereby made aware of the approach 
of an object from above or behind. On 
the other hand, it has been stated that 
these oceUi are not used for real vision 
at all. As they are representative of 
the earlier form of vision, such a form 
of eyes is a degenerate type and can 
only be used, it is said, to distinguish 
between the effects of light and darkness. 

The eyes of the ant lion show this 
ocellus structure distributed in groups 
on each side of the head as protuber- 
an/'As, each ocellus having a i 
structure such as is necessary for an 
insect living among hard sand with sharp cutting edges. 

Another striking wonder is to be found in tlie 
many types of legs and feet of insects which are 
adapted for the many functions such as walking, 
running, clasping, catching prey and digging through 
the soil or listening to insect music. 

By far the greater number of insects use their fore- 
legs and other legs for kicomotive purposes. The 
normal leg consists of constant factors. These are, 
the coxa or haunch, a broad flat piece fused with 
the side or under surface of the body ; the trochanter, 
a small triangular segment connecting the coxa with 
the femur or thigh, which forms the third elongated 
joint of the leg. Following the femur we have the 
tibia, or shin, which is the same length ; then the 
tarsus, or foot, consisting of any number of segments 
up to five, terminated by two distinctive claws. 

The tarsus is the only part of the leg which touches 
the ground, and its many joints give flexibility to 
the leg for securing a firm foothold when the insect 
is travelling on an uneven surface. 

The legs of insects may undergo great modifica-. 
tions. They may be broad and thick for digging, 
have a comb for cleaning the antennae, be flat for 
swimming, or have hairy projections for collecting and 
holding pollen, and have a thin area which serves 
as an auditory organ. 

By far the greater number of insects use their legs 
for locomotion, and the first or normal leg is of this 
type, the remaining two being modifications seen 
in an insect such as the earwig 
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Chapter CXXF 

Is Nature Really Cruel? 

By H. Mortimer Batten 


Nature from the Hi(|hwayt 


Author of 

I T is not to be wondered at that the early Victorian 
picture of Nature, The dragon-fly tom by the 
swallow, the sparrow speared by the shrike/* 
has proved so readily acceptable as " red of tooth 
and claw,** for in our own lives we see, for the most 
part, the cruelty of Nature's world — the small bird in 
the talons of the hawk, the mouse displayed to the 
luxurious cruelty of our fireside pet, the fly in 
the spider's web, the half-devoured remains of bird 
or beast in every field and woodland comer. 

We are familiar, too, with the rabbit’s scream of 
terror and despair, with the cry of the small bird 
caught after dark in the talons of the owl, so that, 
over all and above all, the inexorable law of selection, 
the eternal weeding-out process, seems to occupy 
a foremost place in the activities of woodland 
life. Of the quiet backwaters of Nature, the field 
mouse weaving her nest, the fox cubs cuddled and 
caressed by their mother, we see little or nothing. 

But is Nature cruel ? 

I think not. Cruelty in 
its keenest forms is the 
invention of man, and 
we. for the most part, 
reap its royalty. 

Let us try to sift out 
the facts. Not long ago 
I came across, in the 
aquatic world, a creature 
which I took to be 
about the most perfect 
instrument of torture 1 
had ever seen. It con- 
sisted of a loathsome 
eight-legged beast, rather 
like a scorpion, and about 
two and a half inches in 
length. Intruding from 
its head were two power- 
ful forceps, and its 
scheme of life was to lie 
at the bottom of some 
murky pool, iM*etending 
to be a waterlogged twig, 
its tail stuck upright. 

Little fish are wont to 
gather round any pro- 
trusion of this kind, and 
immediately a fish came 
within the insect’s reach, 
down went its flapper 
tail, it projected itself 
through the ^ater, and 
in an instant had the 
fish amidships in its 
powerful forceps. It 


would then proceed to suck the life juices from its 
unhappy victim, a process which occupied close upon 
an hour, while all the time the fish was alive and 
breathing. 

Inquiry, however, revealed the facts of the case. 
The forceps of the attacking insect are hollow, and 
the instant they close, a fluid is ejected through them, 
on much the same lines as from the fangs of a 
snake. This fluid is nothing more or less than a power- 
ful anaesthetic, which at once strikes to the spine and 
immediately paralyses the whole nervous system. 
The fish which has received its dose may live for a 
day or more, in fact till it dies of starvation, but so 
far as its feelings are concerned we are safe in con- 
cluding that it ceases to live immediately the anaes- 
thetic is injected. As a matter of fact, the anaes- 
thetic is pumped in and out in considerable quanti- 
ties, and serves to dissolve the entire tissue of the 
captive, so that when it floats away it is no more 

than an empty skin. The 
facts of the case are not 
very pleas^ht reading, but 
they serve to illustrate 
that the most merciless 
and cruel methods of 
Nature may be rendered 
merciful by some special 
provision. 

Spiders similarly dope 
their prey. In the case 
of these insects which 
absorb the juices of 
their victims, naturally a 
lengthy process, it would 
not meet the circum- 
stances of the case if the 
victim were killed out- 
right, for its “ blood " 
would then congeal and 
dry in the atmosphere. 
They keep the patient 
alive, and anaesthetics are 
employed to make this 
necessary process as simple 
as possible. 

Then let us take the 
cruelty of the cat with its 
mouse victim. It is part 
of Nature’s scheme that 
cats and other creatures 
dependent on their quick- 
ness should take their 
prey home alive for the 
training of their young. 
Some years ago I knew a 
big game hunter who had 



THE WATER-TIGER AND THE EEL 
The Urva of the water-tiger beetle lurks in pond and stream. 
We see one with its jaws fastened on an elver, or young eel, which 
it has su^ed white. But an anaesthetic fluid is pumped mto the 
victim as soon, as it is seised. 
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WHAT ARE THE FEELINGS OF THE RAT IN THE HORNBILL’S BEAKt 


been carried off by a tigress, which actually took 
him to her cubs, and played cat and mouse 
with him for an hour or more. Every time 
he tried to creep away the tigress dragged him back 
and this went on until an army of beaterS apived 
upon the scene. The tigress then carried him off 
but dropped him on finding herself in the centre of 
the din, and the hunter was rescued quite con- 
scious and very little injured. 

T his man’s story as concerned his mental con- 
dition during the unique ex^rience was 
enlightening. He .remembered every incident with 
perfect clearness ; he remembered the terrific men- 
tal effort while in the tigress’s clutches of trying 


to drag himself away. He had no fear, no dread. To 
all these sensations his mind was an entire bl^k. He 
was aware of the sunshine, aware that his position was 
a terrible one, but he suffered nothing mentally or 
physically. 'The n^htmare experience through which 
he had lived was, in' his own words, comp^tively 
calm compared with half an hour in a dentist’s chair 1 
So here we arrive at another kind of anaesthetic. 
People who have been as near to death as it is possible 
for a human being to approach have repeatedly 
stated that at a certain point their fears and their 
sense of pain ceased entirely, yet our rninds are in- 
finitely more sensitive and comprehending than the 
minds of any lower animal. 'The mind of a mouse, 
for example, is a very minute affair compared with 
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SOUTH AMERICAN TIGER BITTERN SWALLOWS A FISH 

The South American tiger bittern swallows a hsh whole. Feeding is the most important thing in animal life, and we see this 
idea exemplified in the tense attitude and the outspread wings of the bird. We must not unduly excite our imagination about the horror 
that the fish must feel when in the act of being swallowed. Although in an element other than water, the fi^ etiU flaps and 
wriggles — ^movements which ordinarily take it away from danger. These movements are rather the outcome of blind instinct than terror. 


the mind of a man, but if a man does not suffer in 
the clutches of a tiger, does a mouse suffer in the 
clutches of a cat ? 

Fainting is, in itself, an illustration of Nature's 
mercifulness. Why do we, or other creatures, faint 
under circumstances of extremity, be it mental 
strain, or nervous shock, or loss of blood? Is it 
Nature's merciful anaesthetic to close our minds to 
what might otherwise be a terrible conclusion ? — 
inherited from the days when life was a struggle 
against animal foes, when we might be carried off 
and tom to pieces piecemeal by one or other of them. 

Nature is not cruel~rather, for all her cruelties, she 
has a special provision, and it is possible for man 
(or any other creature) to faint, yet to retain full use 


of his faculties and his muscular powers. Thus an 
animal may struggle desperately against a foe, even 
though its mind is dead to fear and its body dead to 
suffering. There can be no doubt that the ability to 
suffer is in exact proportion to the brain, and thus we, 
with our super-sensitive and super-cultivated brains, 
can suffer infinitely more keenly than the highest of 
living things next to us. Man possesses an imagina- 
tion, and by that power he stands not only superior, 
but far above the highest of the lower vertebrates. 

I MAGINATION is the oue power by which man 
possesses the earth. Eliminate it, and what do we 
eliminate with it ? First and foremost the desire to 
improve, which is ambition. All possibility of a god. 
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Animals kill each other more efBtcicntly and less painfully than human hunters do. The 
P3rthan crushes the fowl in one constriction of its powerful muscles (bottom). The cobra, 
on the odier band, if it is worsted as it usually is, in a duel with a mongoose, disc in 
the heat of battle. But in any case the end comes suddenly. 


DorlsQ L«lfh 

of worship, of admiration for hi^er 
things, goes. Such sense of worship 
as might remain would really be 
fear, as the young ape fears and 
dreads the old ape, though he may 
mimic him and watch his move- 
ments. Every thing which makes 
man what he is finds its root in 
imagination, and imagination is 
more than one half of suffering. It 
plays the leading part. First of all 
it makes possible the realization of 
death — ^the possibility of our own 
lives coming to a close, the vision 
of the body which has served us so 
well lying stark under the stars. 
No lower animal understands death 
as we imderstand it. Generally 
speaking, their fear of death begins 
and ends with the scent of blood, 
so half their sufferings are relieved 
at the outset ; but there is a further 
understanding — ^pain. Animals do 
not understand pain any more than 
they understand death. What I 
mean* by this is that their sufferings 
are limited to what they suffer 
physically — ^the actual sensation of 
pain. They do not wait for the 
next paroxysm, they do not realize 
how ill they are, they do not dread 
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v*3iat;to-moii?o^ hold. 

It ia not a cheerful subject, 
but tt hel^ us to understand 
a world Whiii we, with our 
signer-sensitive imaginations, 
are only too apt to paint in 
our own vivid colours. 

If you or I lost a hand we 
would regard the dreadful 
mutilation with a sense of 
horror. Not so a creature of 
t^e lower world. it would 
suffer only the actual pain of 
the injury, which in the case 
of a severe injury is often very 
little, and not one-fifth of what 
man suffers. A winter or two 
ago a hedgehog came to my 
garden trailing a mutilated 
hind leg, but when a scrap of 
bacon was put under his nose, 
he ate it gaily enough and 
looked round for more. When 
fed he slept, and a few days 
later went his way quite happily, 
though maimed. A small bird | 
which had newly lost one foot | 

came as perkily as ever to the r 
bird-table, and indulged in his | 

usual quarrel with a hedge- 
sparrow, while an old spaniel I 

I had, after breaking a hind ; 

leg in leaping tlirough a deer ; 

fence one afternoon, escaped i 

from his hospital in the evening 1 

and made his usual round of the I 

village to see that canine affairs * 

were progressing favourably. [ 

T^hen let us take the squeal 1 

of a rabbit when a stoat | • 

or a weasel is on its trail. Once j' 

it has obtained a whiff of its | 

deadly pursuer, the rabbit runs | 

no farther, but simply lies i 

down helplessly, uttering that BETTER 

plaintive cry. Here we have it is surely less unpieasa 
yet another anaesthetic for to be t 

tne stoat and the weasel, like comes i 

the insect with the forceps, 
take the blood of their victims. The paralysis Ot 
the rabbit is an affection of the brain, and to what 
extent does it suffer physically when its brain is so 
disordered that its muscles refuse to work ? 

We regard the stoat and the weasel and such-like 
l^ers as the most cruel and relentless of all wild 
^atur^, yet they play a very merciful part in 
Nature's scheme of mercy. How long does a rabbit 
^ a hare linger in a trap where it ranges for food ? 
Not long. That first j^ntive scream brings the 
hunter to the spot, and the creature which might have 
hugered £<»• hours lingers no longer. 



BETTER TO DIE BY THE BEAK THAN IN A TRAP ^ 

It is surely less unpleasant for a rat to be seized and swallowed by a bird than to get caught in a 
trap. Indeed, to be trapped seems to excite more terror in an animal than anything else ; 
whereas, when animals slay each other, the killing is either done quickly, or some deadening process 
comes into play so that suffering is automatically minimised. 

The paralysis Of Throughout Nature we find a fixed and highly 
brain, and to what developed motive against lingering death and long 

hen its brain is so suffering. Animals which dwell in herds, for example, 

to work ? do not allow one of their number to linger in an in- 
easel and such-like jured or mutilated state. If they did it would bring 

entless of all wild their foes about them, and the safety of the herd 

' merciful part in would be threatened. So by a merciful but inexor- 

long does a rabbit able ruling the fit set about to destroy the unfit, 
it ranges for food ? I once saw this illustrated among hdf-wild prairie 
scream brings the cattle. A man had left a scythe l 5 dng about, and, 

5 which might have foolish as cattle are, one of the beasts had severely in- 

r. jured itself. The rest of the herd became wildly 
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excited, and milling round the 
unfortunate beast, it was not 
long before they had it gored 
and trampled out of existence. 

Another merciful provision 
of Nature is that when an 
animal falls ill, sleep comes to 
it. Either it sleeps till its 
strength is regained, or it does 
not waken. Of the tens of 
thousands of wild creatures 
that perish from injtiry, it may 
be taken that every one that 
can gain a place of shelter 
passes out of existence in the 
quietest and best way possible. 

Nature may be inexorable, 
but Nature is not cruel. In all 
the wonderful and complex 
machinery of life, there is no 
cruelty compared with that of 
man's invention — as, for ex- 
ample, the keeping of wild crea- 
tures under unsuitable condi- 
tions. Better to adopt Nature's 
rule to kill, but not to keep 
alive in. suffering 






EOnET AND CROCODILE WITH THEIR PREY 
Below is an egret with a rat which It has just captured, aud atx>ve a crocodile with a laroe 
fish between its efficient teeth. The main diet of the mat saurian ft ffiffi, and any cau^pt 
are very i)uickly disposed of. But the crocodile is usuauy ihoui^t of with loathing $$ lying 
in wait for victims at drinking places and then dragging under any anhngl not too large. 




Chapter CXXII 

Living Representatives of Extinct 

Monsters 

By Dr. W. T. Caiman, F.R.S. 

Keeper of Zoology, The British Museum 


T hebe is B . wid^pread impr^ion among those 
vdiose acquaintance with the subject has been 
gained from popular writings that in the ages 
vagueljr refened to as “ f^historic ” the earth 
was peopled by animals of gigantic size and terrific 
aspect, of whic^ the animals now living are the puny 
and degenerate representatives. 

While there is a certain basis of truth for this belief, 
it is far from being a correct picture of the history of 
the animal kingdom. It is true that at various 
periods in the long history of the earth, as revealed 
by geology, different groups of animals have attained 
to monstrous dimensions, far exceeding those of their 
nearest relatives in the living world to-day, so that in 
looking at their fossil remains in museums we naturally 
say, “ There were giants in the earth in those days.*' 
But, on the other hand, there are other groups which 
seem to have reached their culmination in our own 
epoch, and it comes as a surprise to many people to 
learn that there are animals now living that are 
larger than any known to us as fossils. 

It is curious that the mammoth, which has so 
impressed the popular imagination that its name is 
used as an adjective to indicate enormous size, 
hardly deserves its reputation, for it was not so big 
as some living elephants. During the Pleistocene 
period the mammoths ranged 
over a great part of the northern 
hemisphere, both in the Old 
World and in America. They 
even penetrated within the 
Arctic Circle in Siberia, and the 
islands to the north of it, where 
their remains are so abundant 
that their ivory has long been an 
important article of commerce. 

They seem to have survived in 
this region until a comparatively 
recent period, for their carcasses 
have been found preserved entire 
in the frozen soil, so fresh that 
dogs fed on the flesh. One such 
carcase was excavated on the 
banks of the Beresovka river in 
ea^em Siberia by a Russian 
scientific expedition in 1902. 

Illustrations of it are given in 
pages 1337^1345^ 

In this kistmce it was even 
possible to discover the manner 
of the animaTs death. It had 
fallen into a crevasse in the 
frozen earih, and in its struggles 


to get out it must have burst a large blood-vessel, for 
the cavity of the chest was full of blood. It had been 
browsing on grass, some of which remained between 
its teeth. The skin of this specimen was so complete 
that it could be stuffed and mounted in the attitude 
in which the animal died* 

From this and similar discoveries we are able to 
form a fairly accurate picture of the mammoth as it 
appeared in life, and this is confirmed in a very 
interesting way by the rude sketches engraved on 
ivory and bone by Palaeolithic men. The body was 
clothed with a shaggy coat of long black hair with 
reddish imder-wool. In other respects it closely 
resembled the living Indian elephant, but the tusks 
were much larger, sometimes more than twelve feet 
long, and strongly curved upwards and inwards. 
The back sloped down from the shoulders, whereas in 
the Indian elephant the highest point of the back is 
behind the shoulders. 

Several different species or local varieties of 
mammoth have been described from different parts 
of its extensive range, and it is likely that in those 
from warmer climates the hairy covering was more 
scanty. It should be noted that some of the races of 
elephants found living to-day are quite conspicuously 
hairy, esp)ecially when they are young. 

The various races or species 
of mammoth differed a good 
deal in size, but it does not 
appear that any of them were 
larger than the living Indian 
elephant. The ** record for the 
latter species is of a bull which 
stood ten feet six inches in 
height, measured to the highest 
point of the back. The average 
height for well-grown bulls is 
said to be nine feet. Both the 
mammoth and the Indian 
elephant are therefore smaller 
than the African species, which 
sometimes (though rarely) 
exceeds eleven feet in height, 
and of which the “ record ” 
specimen is said to have 
measured eleven feet eight and 
a half inches. In comparing 
these figures it must be 
remembered that it is no easy, 
matter to estimate accurately 
the height of a irild elephant. 
Measurements taken from the 
dead animal lying on the ground 



SOUTH AMERICAN ANT-EATER 
Darwin temarked on the extraordinary 
tinuity in the mammal fauna of South America. 
The long -vanished ancestors of the ant-eater 
in the above photograph were often of vast siae. 
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HUGE AFRICAN ELEPHANT WHICH HAD EVEN LARGER ANCESTORS 
Mammoths were ancestors of the elephants which exist on the earth to-day and ** mammoth ** has become a popular synonym for enormous 
size. Yet few if any of the mammoths were as large as the African elephant living in the forests of Africa in our time. Before the mammoths, 
however, there were two different species of elephant which exceedeef any living sp^imen both in height and weight. One, whose remains 
were found in Kent near Chatham, must have been well over thirteen feet high. The record African elephant was only ix ft. 5J ins. high. 


are obviously subject to error. It is clear, however, 
that the largest mammoth was inferior in size to the 
existing African elephant. ^ 

The mammoth, however, was not the largest among 
extinct elefihants. Some years ago, the bones of a 
gigantic elephant were cUscovered near Chatham, 
and its incomplete skeleton is now mounted in the 
Geological Department of the Natural History 
Museum, South Kensington. It is an example of the 
species known as the straight-tusked elephant 
(Elephas antiquus), and the skeleton as mounted 
stands twelve feet seven inches high. Allowing for 
the soft parts, muscle, skin, and so on, the height of 
the living animal must have been well over thirteen 
feet, although an earlier estimate of about fifteen 


feet " is probably too great. It is calculated that the 
animal must have weighed some ten or twelve tons. 
Another fossil elephant (£. meridionalis) which ranged 
from south Europe to England attained a similar or 
perhaps a somewhat greater size. 

Fossil elephants, however, were by no means aU of 
gigantic size. On various islands of the Mediterranean, 
Sicily, Malta, Crete, and Cyprus, fossils have been 
found which show that when these islands were ferst 
separated kom the continents of Europe and Africa 
at the close of the period immediately before the 
Pleistocene, they were inhabited by elephants which 
speedily became dwarfed owing no doubt to their 
cramped quartern and unfavourable conditions. One 
of these dwarfs was only three feet high. 
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Mondlald 


STATE INDIAN ELEPHANT FROM GWALIOR, SMALLER COUSIN OF THE AFRICAN ELEPHANT, 

Indian elephants form a race distinct from those of Africa and are smaller in size. This one was remarkable for the length of its tusks which 
grew so much that the ends had to be cut off because they almost touched the ground and prevented the animal from lying down. It was a 
beast used on state occasions and its trunk, forehead, ears and cheeks are brightly painted. The Indian elephant has been domesticated for 
<^nturies whereas, till comparatively recently, the larger African relative was thought too intractable to learn man’s service. 


The discoveries of palaeontologists within the past 
twenty years have enabled the evolutionary history 
of the elephants to be ‘traced with considerable conxr 
pleteness. Without going into details it may be noticed 
that this evolution has been accompanied by a fairly 
regular increase in size. The earliest ancestor of the 
elephants yet known was a small tapir-like animal 
(Moeritherium), not more than three feet high, of 
which the remains have been discovered in deposits 
of the Eocene period in Egypt, In the successively 
later Oligocene, Miocene, and Pliocene periods, 
intermediate forms can be traced, becoming larger 
^d larger, until' we reach the true elephants which 
have existed from the Upper Pliocene, through the 
Pleistocene, to the present day. But while increase 


in size has gone on in the main line of descent it must 
not be supposed that it has always accompanied 
evolutionary iwogress even in this group of animals. 
The dwari races elephants mentioned above show 
that evolution may sometimes' go from large to small. 

While the existing elephants can thus challenge 
compjarison with all but the very largest of their 
extinct relatives, there are several important groups 
of mammals of which the living members are but a 
feeble folk compared with their predecessors. This 
is notably the case with the South American animals 
belonging to the Order «^Edentata, the Sloths, Ant- 
eaters, and Armadilloes. These form a very remark- 
able and isolated group of mammals having no very 
relatives among existing animals, although they 
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ANIMALS OF DIFraRENT CONTINENTS ASSOCIATED IN ZOOLOGICAL CLAS8IFIQATlOi4 
Armadillos and anteatert, animals peculiar to that continent of zoological surprises, South America, beb&g to the family named BdmiUt < 
which signihs toothless.” Not all its mcmbew are entirely without teeth, but wme are, while ^ rokhave only.imi^^t^t^ 
compared with other mammalian todlis. The only race of animals coming anywhere near in lefationship to this Soum Anwrlcan * 
is that of the pangolins and ant-bears. Here is a long-haired armadaio rbottom) and a white-l^ed pangolin fwm W. Africa. 
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Relations of Extinct Monsters 


are commonly associated in jsoological classification 
with the pangolins and ant-bears of Africa and Asia. 
Animals related to them, however, have inhabited 
South America since the early part of the Tertiary 
epoch, whidi is a very long way back in the history 
of mammals. The remarkable continuity of the 
mammalian fauna of this region greatly impressed 
Darwin during the voyage of the Beagle,*' and he 
has recorded in the opening words of the " Origin 
of Species" that it was this that first turned his 
thoughts in the direction of Evolution. 

'T'he existing sloths are small shaggy animals living 
in the dense forests, hanging back-downwards 
from the branches and clambering with great delibera- 
tion by the aid of their strong hooked claws. They 
rarely descend to the ground, on which they move 
awkwardly, walking on the outer edges of their 
intumed feet. Their long hair is of a greyish-green 
colour, owing to the growth on the hairs of micro- 
scopic green plants — algae — ^which flourish in the 
damp atmosphere and give the animals a close 
resemblance to the lichen-covered branches of the 
trees. They feed on leaves and have few and simple 
teeth. They have no tail and the length of the body 
is about two feet. 

Some of the anteaters, like the sloths, live in trees, 
but the great anteater, which is surely the most 
grotesque in appearance of all living animals, lives 
on the ground. It may be more than six feet 
'in length, half of which is taken up by the immense 
bushy tail. There is a tall mane of stiff black hair 
along the back and the long narrow head is drawn 
out into a beak-like muzzle ending in a tiny toothless 
mouth, from which a worm-like sticky tongue can be 
protruded to lick up the ants on which the animal 
feeds. The fore-legs are " club-footed," for the ant- 
eater walks on its knuckles with toes turned inwards. 

'T'he armadilloes are active, burrowing animals. 
^ They differ from all other existing mammals 
by having the body, head, tail, and legs protected by 
an armour of bony plates developed in the skin. Over 
the dioulders and hindquarters the plates are welded 
together to form solid shields, but in the middle of 
the back they are arranged in a number of transverse 
bands connected by flexible skin. The imder side 
of the body is covered only with soft skin. In some 
species the animal, when attacked, can roll itself into 
a complete ball. The teeth are small and simple, 
and the food usually consists of insects, although 
some species feed on carrion. By far the largest of 
the living species is the giant armadillo, which 
measures about three feet to the tip of the tail. 

It will thus be seen that the sloths, anteaters, and 
armadilloes differ widely from one another in general 
appearance, structure, and habits. In the Pleistocene 
period, however, South America was inhabited by 
edentate animals of gigantic size, which to some 
extent combined the diaracters of all three. These 
v'ere the ground sloths, of which the best-known are 
megatherium and mylc^on. These are described as 


combinixig " the head and teeth of a: slotii with ^ 
backbone, hmte, and tail of an anteater." 
therium was some i8 feet in length and mylodon‘not 
much less. They were heavily-built animals and 
must have weighed several tons, so that they cannot 
have lived in trees like the sloths of the present day. 
The strongly-built hindquarters show that the 
animals sat erect after the fashion of kangaroos on the 
tripod formed by the hind legs and the stout tail, 
grasping the branches with the forefeet and no 
doubt stripping off the leaves with a protrusible 
tongue like that of a giraffe. 

^JThe frequent occurrence of large numbers of little 
nodules of bone in association with the skeletons of 
mylodon had led to the conclusion that this animal 
was provided with a sort of skin armour like that of 
the armadilloes, and this was confirmed by a remark- 
able discovery made in 1897. In a cavern near Last 
Hope Inlet, in Patagonia, tWe were found numerous 
bones of a large ground sloth known as grypo- 
therium which differs very little from mylodon. 

the bones were several pieces of thick hide 
which, like some of the bones, showed distinct 
marks of cutting tools. Such tools of stone were, in| 
fact, found in the cavern, as well as some human 
bones. There were also masses of cut grass and other 
indications that the animals had been kept in a more 
or less domesticated state in the cavern and finally 
killed for food. Masses of excrement found with 
the bones showed that the animate had been feeding 
exclusively on grass. The hide was covered with 
thick coarse brown hair, and in the thickness of the 
skin were embedded close-set round nodules of bone 
which- must have formed a very efficient armour. 
Among other remains found in the cave were the 
teeth and hoofs of an extinct kind of horse. 

The fresh appearance of these bones, which, as 
may be seen in the Natural History Museum at South 
Kensington, still bear the dried remains of sinews and 
flesh adhering to them, led to the suggestion that 
ground sloths might still be surviving in remote and 
inaccessible parts of South America. This expecta- 
tion, however, has not been realized, and there is no 
doubt that, in the dry air of the cavern, the remains 
had been preserved for at least many centuries. In 
" Mr. Blettsworthy on Rampole Island," Mr. H. G. 
WeUs has drawn a vivid, picture of what the ground 
sloths may have been like. 

Living at the same time as the ground sloths were 
gigantic representatives of the armadilloes which 
differed from the living forms in having the body- 
armour welded together into a single rigid shield. 
The best-known of these is glyptodon, which grew 
to some eleven feet in total len^, the body-shield 
alone being seven feet long by nine feet across, 
measured round the curve. The idiield is made up 
of a mosaic of small plates of bone which must have 
been covered by skin. The top of the head was 
protected by a separate shield and the tail by jointed 
rings of armour. The animal, in fact, was a kind of 
mammalian tortoise^ 
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Tkjtr tamandua descended From giants 

GREAT ANTEATER AND ITS SMALLER COUSIN J 

S* Mteater (bottom) Hke lt» ftMerunnew In the Souft AmencM conto ent^ *tjtSThe old pound-sloths, evtm these great 
tor a life in the trees such as is Jived by the other sloths of to-day. But P , . . ^ ^ — while mcgathenuin was tbrw times w long 

“-MurToSy about ai foot in le^fth-guite half to thT^ tops Sd is only some 3 ft 6 ins. long. 

and probably weighed sevial tems. Above is a tamandua or lesser anteaier, waicu 
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RelatioQS Extisict Hooiters 



y. w.looci 

CHINESE PANGOLIN THAT HAUNTS CREVICES AMONG THE ROCKS 


Asiatic paneoiins are less addicted to tree climbing than Jtheir African brethren, but, like them, are nocturnal and live on termites. 
For eating iiese “ white ants ’* they have specially modified tongues like the anteaters of South America, with whom they are often 
associated by zoologists for purposes of classification. Outwardly, the dissimilarity between thesu representatives of the Old World 
and the New — pangolins and anteaters — is very great, especially as concerns the scale armour of the former. 


It must not be supposed that the existing 
sloths, anteaters, and armadilloes are the actual 
descendants of the giants that lived in the epoch 
immediately preceding ours. Their ancestors are im- 
perfectly known, but there is every reason to believe 
that they have always been small and have survived 
while their overgrown relatives went under. 

There are several other instances where a similar 
’story has to be told, of small mammals inhabiting 
a country where their predecessors grew to much 
greatdt size. The marsupials of Australia, which 
to-day include no species laiger than the great red 
kangaroo, standing as high as a man, were formerly 
refH^nted by kangaroos of the size of a donkey and 
wombats as large as an ox, while the giant diprotodon 
had a skull three feet long, and was as bi^y as a 
rhinoceros. 

Although most ot the Orders of mammals include 
extinct forms that exceeded in size any of their 
modem representatives, there are some that do not. 
No fossil ape is known that was nearly as big as the 
gorilla, although the imperfection of the geological 
history of the Primates forbids us to say ^t none 
ever existed. The record of the past history of the 
whales is also very incomplete, but it seems unlikely 
that they ever before reached a size so great as some 
of them do to-day. In particular, the great blue 
whale, or Sibbald's rorqual, which in Antarctic seas 
sometimes exceeds a hundred feet in length, is not 


only by far the largest of living animals but is, so 
far as we know, the largest animal that ever existed 
on the globe. 

'T'he examples mentioned above have all been taken 
^ from the class Mammalia because it is chiefly in 
this class that we have living species so clo^y 
related to the extinct forms that we can fairly call 
them ** representatives.” 

When we go further back in geological time, to 
the Secondary or Mesozoic era, the dominant class of 
the animal kingdom was that of the Reptiles. Many 
of these were of gigantic size, but nearly all of them 
belong to orders that have long been extinct and they 
cannot be closely compared witii any existing reptiles. 
'Among these we need only mimtion the Anosaurs, 
the varied forms of which include the largest land 
animals known. It should be remembered that the 
last of these “ prehistoric monsters ” died out ages 
before man appeared on the earth and the f^ciful 
pictures which represent them in association with 
{Himitive man have no foundation other than in the 
artist's imagination. 

Where tfc^ direct ancestors of living forms can be 
identifled they are almost always found to be smaller, 
or at any rate no larger, than their descendants. 
Every now and then, however, coUatmd brandies are 
given off from the mam stem and in tibese the suiimals 
grpw to a larger and larger sizeuntilflnaUy 
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Chapter CXXIII 

The Wonder of the Wing 

^ By Dr. G. J. Patten 

'feiSWp**? # Univerwitn Antliar at '‘Tha Starr of the Birde," *• Aquatic Birda,” etc. 


F tm0Mi Mibtetn of Wpa^i^ speed, of ex- 

quiat^ grace and beanty, sinady is the poetry 
of motkm. It has aroused admiration and 
wonder from ag^ immemw 
Man, from time to time, has endeavoured actually 
to emulate the bird ; but all in vain. The futility of 
launching himself into the air on artificial wings still 
looms large before him. The contour of his body, in 
contrast to that of the bird, presents a formidable 
barrier. None the less, he has led a triumphant march 
in aviation ; he has at last conquered the air ! He 
can travel, nay more, perform dexterous feats in this 
thin, invisible medium I Such a conquest has excited 
tremendous interest. Is it any wonder then that 
problems regarding the flight of birds are so ex- 
ceedingly popular to-day ? 

The student of aeronautics has culled much inform- 
ation from observations on the bird. Indeed, the 
study of bird-flight has proved extremely important. 
Man has conquered the air, yes, but only in a sense ; 
he cannot actually fly, but he can sit in a machine 
and fly it with speed and efficiency. Man's mode of 
aviation consequently depends upon two entities, and 
while he and machine may be co-ordinated in the 
closest possible way, yet the link which binds the two 
can become severed ! However, aeronautics have 
made such wonderful advances that travellers are 
rapidly growing confident, and the time is nigh at 
hand when p)assengers will think no more of boarding 
an aeroplane or an airship than they would a steam- 
ship or a railway-train. 

We ask, is it possible for a bird to ** turn turtle " — 
in other words, to capsize ? No ; far from it. The 
raven, who of a sudden rolls upon his back in ecstasies 
of love before his mate, or of hate before the harassing 
falcon, is obliged to right himself instantly. The 
tumbler pigeon, which has acquired the art of perform- 
ing a back somersault, must right himself “ in the 
twinkling of an eye.'* If a bird endeavoured to float 
passively in the air, breast-uppermost, it would have 
to right itself speedily, as surely as a capsized lifeboat 
turns keel downwai^. An aquatic bird seldom 
attempts to turn on its back in the water ; it finds the 
manoeuvre awkward. We find it easy and pleasurable. 
How then is the stalnlity of the flying-bird so well 
maintained ? By the perfect adaptation of its body. 
Structure and function are most exquisitely attuned. 

In the first place, the remarkably deep keel of the 
immense breast-bonei — ^to which the enormous breast- 
muscles are attached— imparts to the body its familiar 
boat-shaped contour. Unlike our breast-bone, which 
is small, flat, narrow, and confined to the regipn of the 
chest, that of the biid is very extensive in length 
and breadth, reaching almost to the root of the tail. 
Consequaitly a firm, bony, front-wall encompa^es 
grea^ psut of the abdominal cavity, protecting 


the vital organs, and, in conjimction with the stout 
and rigid backbone, imparting additional strength 
and stability to the body during flight. The large 
breast-muscles are extremely powerful : in some species 
they weigh as much as all the other muscles in the 
aggregate. In man the ratio is only about one in a 
hundred. In the next place, the heavy internal organs 
impinge against the upper concave surface of the 
breast-bone. 

We know that in order to safeguard a boat from 
being capsized, its keel must be sufficiently deep and 
adequately weighted. Furthermore, it is at times 
necessary to increase the ballast by filling the hold 
of the boat with heavy material. The boat-shaped 
body of the bird fulfils these conditions. In flight it 
may be compared to a boat moving through the water 
— a boat provided with a deep and weighted keel. 
The heavy organs ar6 placed in the '' hold " of the 
" boat " ; that is to say, in relation to the deep surface 
of the breast-bone, and the " keel " is weighted by 
enormous breast-muscles. The ballast of the body is, 
therefore, very considerable. Organs, light in weight, 
especially the lungs and many of the air-sacs, occupy 
the dorsi region (in relation to the backbone), or, so 
to speak, -the “ deck " of the boat." 

From this level the wings arise, and can be spread 
on either side. It is quite evident that the centre of 
gravity is situated remote from the suspension of the 
wings ; so remote that even when the bird cants 
to steer a new course, capsizing is out of the question. 
The body is so wonderfully adapted for flight that it 
may well be compared to a ship that is provided 
with a gyroscope. 

L ike the ship, the bird in many cases is provided with 
a rudder, to wit, the tail. When the feathers are 
of sufficient length the fine adjustments in steering are 
made possible. These are demonstrable in the superb 
wheeling and soaring movements in kites, rooks, 
pigeons, in the soaring skylark, and other species. 
The mechanism consists in partial or complete rota- 
tion of the fanned feathers. Here the action is that of 
a true aerial rudder. The fan can also be lowered and 
carried forward so that a column of air can be en- 
compassed and the velocity of flight checked, as when 
a bird suddenly wishes to alight. In ordinary flapping- 
flight the rudder is often not called into use, and 
steering is brought about by canting. Heavy-bodied 
birds with small wings and short tails obviously 
must adopt this method. 

Body-weight is quite necessary in the medianism 
of flight. Otherwise momentum would not be acquired 
as the bird proceeded under way. A bird as light as air 
could not attain a speed faster than the current in 
which it was carried along ; the wind would decide 
its course ; it would drift aimlessly in space. A bird 



The Wonder of the Wing 



W. 8. Berrid^e 


EXTRAORDINARY WING STRETCH OF RUPPELUS VULTURE 

Stretching on its perch this bird shows the unexpected extent to which it is able to spread 
its wings. 'Fhe flight feathers, that is, the feathers at the base of the wings, reach considerably 
beyond the end of the body and far below the perch. Being caged the vulture cannot exercise 
its wings much, and so goes through various contortions to keep the muscles from stiffening. 


cannot rise passively (after the fashion of a balloon) 
by virtue of its extensive pneumaticity. Air-sacs 
are not direct essentials to flight. They are reservoirs, 
the contents of which can lend an aid in the outbiirst 
of song ; in rapid respiration following violent exer- 
cise ; and in regulating the body-temperature. Body- 
weight is no less in the air than on the ground. The 
initial movements of rising demand powerful 
muscular action. A falcon, if not adequately weighted, 
could not shoot down ** like a bolt from the blue 
upon its prey. A bird descending obliquely and 
gradually, as exemplified in gliding flight, gathers 
considerable momentum, and in closing its wings, 
comes to earth largely by its own weight. A bird, 


even, a sroall ohe, having sus<* 
tained a broken wing, drops 
with considerable spe^, the 
cripple being much heavier 
than air. 

Different Inrds, apparency 
similar in size when fl3ing, may 
vary considerably in weight. 
A grouse is heavier than a 
lapwing; a partridge than a 
barn-owl ; a goose than a heron. 
Birds with ample wings and 
small bodies are relatively 
light in weight. We are familiar 
with the extensive wing-surface 
displayed by the heron, lap- 
wing and owl in flight. The 
wild swan is a ponderous bird, 
with none too ample wings. It 
appears to get imder way slowly 
and laboriously, paddling on 
the surface of the water vigor- 
ously with its broad, webbed 
feet, while the powerful and 
measured strokes of its wings 
are at the same time lifting it 
into the air. Having made a 
fair start, however, its move- 
ments grow full of grace and 
beauty. Gaining the support 
of the air, it travels largely by 
the aid of its cumulative 
momentum, an economic factor 
in the expenditure of energy. 

How is it that this hefty, 
short-winged bird, and others 
of like proportions, can succeed 
in gaining the support of the 
air ? For a proper understand- 
ing we must now turn our 
attention to the mechanism of 
the wing-strokes, delivered, in 
ordinary flapping flight, at a 
moderate speed, by a bird, 
moderate in weight, and pro- 
vided with wings, average in 
size and length. Our first 
mpression is that the wings 
move up and down in a vertical path, retaining at 
the same time a spread condition. Far from it: 
the strokes are not by any means so simple. Spread- 
ing (extension), folding (flexion), rotation, also back- 
ward and forward movements of a gliding character, 
follow in such rapid succession that in a large 
measure they escape detection. But the main object 
of the wing-strokes (commonly called the up-and- 
down-strokes), though constituting a flap-cycle of 
many phases, is but two-fold, namely : compressing 
and setting free a mass of air. 

Let us analyse the down-stroke. As the wing 
descends, fully spread, its outer part, furnished with 
stiff unyielding feathers, encompasses a mass of air 
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FEATHERS INTRICATELY ARRANGED, SEEN WHEN THE PELICAN STRETCHES ITS WING 

virtue in a bird’s 
submitted to a more 

^ ^ — — J readjustment and the 

removal of loose feathers, the pelican, being a water bird, has also to oil its plumage to keep the damp out. 


and compresses it against the body, which becomes 
buoyed up sufficiently to derive a full measure of 
support. At the end of the down-stroke the rotatory 
phase comes into play. The under surface of the 
wing is swept forwards, forming a barrier which pre- 
vents the compressed, air under the wing from 
making good its escape from behind. When the body 
proceeds forwards, the air which is held up offers 
considerable resistance. Consequently the bird 
becomes stilF more buoyant, and now mounts the 
crest of the compressed air column, like a boat riding 
over the billows. The main action of the down-stroke 
is to provide adequate support ; the rotatory action 
to aid in ascent. 

PART, however, from the rotatory action, the body 
is elevated in another way — ^more important and 
fundamental— when the wing makes its descent. 
We have seen that the wing is fully spread during the 
down-stroke. Accordingly, as the stiff resisting quill- 
feathers of the tip and outer part press down upon the 
air, it in turn offers such firm support that it acts as 
a fulcrum, and can now elevate the weight at the other 
end of the lever. That weight is none other than the 
body of the bird ! we are presented with a 

lever system of the third order, in which the power 
(repres^ted by t^ie immense muscles attached to the 
''^jng) is situated between the fulcrum (the air) at 


one end and the weight to be raised (the body) at 
the other end. The down-stroke of the wing, there- 
fore, acts with distinct mechanical advantage. It 
should be borne in mind that this stroke is accom- 
plished by very powerful muscular action, the breast- 
muscles which are brought into play being relatively 
a hundred-fold more powerful than those in man 1 , 

During the up-stroke the wings are sharply folded. 
This movement is effected mainly by swift elastic 
recoil, so swift that it escapes observation unless the 
bird happens to be flying very leisurely. Even then 
it requires a well-trained and practised eye to dis- 
criminate the movement. The passive movement of 
the up-stroke is also largely aided by the active drop 
of the body. But the movement is not entirely passive 
in character, because smaller but definite muscles are 
present which contribute to the elevation of the 
wings, muscles which act at the termination of the 
down-stroke, that is to say when the great breast- 
muscles have ceased to act. These elevator muscles 
are also attached to the breast-bone, far below the 
suspension of the wings, but unlike their greater 
companions they do not pursue a straight course 
outwards to gain attachment to the wyigs. They 
pass upwards to th^ shoulder-joint, then through a 
ring and then downwards to reach their destination. 

The direction of the pull of these muscles, 
therefore, permits them ’ to. act, pufley-like, as 
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TWO TYPES OF WING THAT HAVE BEEN EVOLVED BY LIVING AmCfUFT. 

Pdtcant have heavy bodief in relation to the extent of their wing-^read and do not take off quidkly but have to flap heavily and hard to 

S t off the ground. Notice the hook shape of the top of the wings. This hook Is due to the lomtation of what is realiy the forcS^inh of the 
rd. Contrasted with the wings of this pelican we have those of an albatross (top). These are narrow and very long lor Uta liae of tbc 
body. Fourteen feet from tip to tip is the wing measurement of some of btidi. 
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KING PENGUIN AND THICK-BILLED PENGUIN OF THE ANTARCTIC 
The penguin’s wing has become reduced to a mere flipper. But this flipper is constructed 
internally, just like other birds’ wings and, in fact, the penguin is as agile in the water as othw 
birds are in the air. Its motion below the surface is much more like flying than swimming 
These jflmtographs show (below) a king penguin and (above) a thick'biued penguin. 


far too small and narrow to 
encompass and compress a 
sufficient mass of air underneath 
them during the down-stroke, 
which could give support to 
the flsdng body. Therefore, it 
has come about in the course 
of time that the bird of neces- 
sity has acquired a wonderful 
system of feathers which has 
enormously enhanced "the com- 
paratively "^meagre area of the 
naked wing. 

But since the ratio of the 
feathered wing-surface to that 
of the b6dy of the bird has 
now become immensely greater, 
it follows that the down- 
stroke— in other words tiie work 
carried out by the great breast' 
muscles — must meet with con- 
siderable resistance from the 
air, collected beneath the enor 
mously amplified wing-surfaces 
The marvellous power and high 
speed of the down-stroke hold 
up the air beneath the wings, so 
t^t it becomes mote and 
compressed, and Hbt 
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flamingoes IFITH ILINGS OF ROSE PINK FOLDED TO FEED 


')'VU 1 E to the uio<lifinti,.M ..f ih.-ir ^triirt.ir.' foe wiulin" llimimKixS are only moderate Hiers. Even for wading birds they have very long legs, 
'"•■chSo^r tS Utf^rm -s or t tance. an, Xm a.lnlt.X- binls stand six f.-et high or more A Hock in flight U a wonderful spectacle 
with the sunlight’ striking on the roseat,' wings. I'olded. these wings make a coat of delicate pmk tor the bird s back. 
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VOLUNTARY AND ENFORCED EXHIBITION OF WINGS BY MARABOU STORKS 

SfM; *S"piir a* 


attention. 
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BLACK-HEAOEO GULLS RETURNING TO NESTS AND A GROUP OF CRESTED TERNS 
In Febniary tx Mar^ the black-headed gulls are coming inland from the foreshore to their choson nestiag sites (bottom), Tbe i 
1^01^ the wing portions of the flying gull excellently. Above is a photograph from an island in the Great Barner Reef of 

Australia, and shows a squadron of crwtcd terns, some flying and some resting on ^ ground. Gulls, whidi have to face the full force 
of ocean winds, are probably Nature s most efficient flying machines; and spend more time on the wing than land birds. 
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SEAGULL WIH08 THICK AS SNOiWFLAKES IN THE HARBOUR AT 8T. IVES 
'tracted by 6ib offal from a nwly landed tatcb at St. Ives, Corawali, the gnlls arrive In ^ost a blizzard of win« ud ^rtalnly scream 
’ as any gaUs. Notice Ibat the birds near the hsherxnc^ are in all sorts of wing positions but those higher up in the air are nearly all 
wiing with itUl wings just as a man-made aircraft does. Of all really wild birds gulls sewn the most ume, perhaps because man has 
never perswttted diem. Their iesh is coarse and fishy, according to those few people who have tried eating some. 
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WINGS USED FOR INTIMIDATION, AND A STUDY OF THE FLIGHT OF A FISHING OWL 
Wings are not always used lor flight. The barn owl (bottom), for instakico, makes very effective use of them to alarm an enemy. The bowed 
head and the down-flung wings make a very forbidding spectacle of this angry bird. Above we have a Mala>'a fishing owl with its long 
logs, and talons like clutching hands. The heavy wings, utterly different from the clear-cut pinions of the gulls, make movements' not unliht 
the heavy flapping of a flag. The whole feather structure seems altogether more loosely knit than the seagidl^s or the hawk’s. 





r— ^ 

unirrun y\iL.iurfc: mi ricpi minu m mcAiuMni mumm iw ruiun i x 


VuJtures utuaJly have a shabbvi bedraggled look. Below we have a griffon vulture, stretching its wings on a tree stukto ai^ showing 
their span. Vultures commonly gorge memselves so full that, if disturbed at the end of their meal, they have to ruh ’ , 

before getting enough speed to enable them to take off from the ground. The griffon vultures are native to the Eui^atrl jorjcrt ^ 
of the Mediterranean, tne open regions all over Africa and Persia, India and Siam. The upper photograph is of a Me^dcM^rorR , 
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pensable and at the same time 
a highly interesting part. It 
is necessary that the comf^essed 
air, at this phase the hap* 
cycle, should make a rapid 
escape from under the wings. 
True, rapid folding and eleva- 
tion largely aid ; nevertheless, 
at the moment before flexion 
takes place, a draught of air 
is allowed to pass through 
a series of clefts between 
adjacent feathers, as beams 
of light stream through the 
separated laths of a Venetian 
blind I 

The formation of the clefts 
depend upon the free manner 
in which the flight-feathers 
can be raised, separated, and 


ot the wings demands an m* 
creasing output of labour. 
Finally, the air offers such 
increasingly high resistance that 
it can act as a fulcrum or prop 
for the outer part of the wings 
The great breast-muscles are 
an amazing pair of haulage 
machines, whi(*, far from being 
assisted by gravity, pull down 
immense structures (the wings 
spread out like sails) by over- 
coming a high degree of resis- 
tance. Surely then it becomes 
hardly a matter of surprise to 
learn that these particular 
muscles in the bird are so enor- 
mous in size, so extensive in 
area, so powerful in action ! 
We see then in the establish- 
ment of a fulcrum, subservient 



tlie ratio ot wing surface to 
size of body must be high, the 
haulage machinery must be 
powerful and swift, and the 
resistance offered by the comiwessed air must be 
sufficiently high to give support. We can now under- 
stand how it is that hefty birds, with relatively short 
and small wings, can gain the support of the air. 
Their wing-strokes obviously must be very powerful and 
rapid, in order that the resistance offered by the air 
may be raised to a high and almgst continuous pitch. 

ANY of us are familiar with the extremely vigorous 
It J. manner in which the wing-strokes of ducks, 
grouse, partridges, coots, and other big-bodied birds 
are wielded. The slow, measured beat of the amfJe* 
winged small-bodied heron, offers a striking contrast. 
In the upstroke, the feathers also play an indis- 


j .j 

details of differing feather construction 

Only the rmcroscope reveals the intricacy of a leather. Here are (bottom left) a humming 
bird's feather and (bottom right) a condor’s feather and the interlacing of the barbs on which 
flying depends. Above arc (top left) the loose filaments of the feather of the flightless emu 
and (top right) the soft fiUments of an owl which give that bird Its silent night. 


rotated ; consequently overlapping is prevented. It 
is obvious that elevated, folded wings beset with 
numerous gaps could not possibly lay hold of a 
column of air. Even when the wings begin to 
spread again at the end of the up-stroke, the air 
can pass through the gaps between the rotated flight- 
feathers. At the beginning of the down-stroke 
however, the feathers, one and all, are tightened, 
and all spaces obliterated. Compression of the ek 
under the wings theref(»'e again becomes possible. 

So much for the flap-cycle, and the part played by 
the feathers. We can now put forward a definite, 
useful formula, namely, the down-stroke is actively 
performed by muscular energy, the body as a r^ult 
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being passively raised : the up- 
stroke is for the most part 
passively performed, the tody 
as a result activdy falls. The 
greater the amplitu^ and length 
of the wing {provided that the 
down-stroke can be delivered 
with great strength and speed), 
the greater the height that the 
body will be elevated, and the 
greater the distance traversed 
passively whai the wings are 
uplifted. 

* In flapping-flight, the body 
and wings mato a series of 
reciprocal curves ; here again it 
will be seen that body-weight 
is a great asset to progression. 
Additional buoyancy is granted 
to the tody by induct cur- 




HOW A amo MAKES A GOOD LANDING 

When a bird is about to land it makes its downward glide and then suddenly puts its 
tail down so that, with its wings fully extended, it is offering the maximum resis^ce 
to the air in the direction in which ft is travelling. It loses flying speed but rights 
itself with a flap of the wings. Below is a plover and above a seagull landing. 


Planing downwards is effected on flexed 
and motionless wings, the path usually 
being steep. The swoop can to 
suddenly checked if the bird reverses 
its position so that its head and body 
are inclined upwards and forward, tail 
depressed and fanned, feet thrown 
forward, and toes spread widely apart. 
The wings all the while make short 
rapid strokes, mainly in a downward 
and forward direction. In other words 
the strokes are shallow and the wings 
are elevated only a short way above the 
level of the back I 

In the mechanism of alighting, the 
maximum resistance offered by the air 
plays an all-important part. Hence, 
as large an area of the tody and wing- 
spread as possible is presented. Gan- 
nets, about to alight on the face of a 
precipitous cliff, may be seen suddenly 
tilting their bodies to such an extent 
that their breast, abdomen, and under 
surface of their fully extended wings 
face the cliff, and the birds appear 
momentarily poised in the air, in a 
plane perpendicular to the horizon. 
When making a steep ascent, the body 
is erected in a plane at right angles to 
the ground, and the tail is carried 
forwards and fanned. Several very 


rents. Indeed a bird, when once under way, travels, 
in a laige measure, on a curr^t of its own making. 

Birds can descend in a parachute fashion on partly 
spread, elevated, motionless wings. Pigeons often 
adopt this method. In flapping-flight, the wings 
strike downwards and bad^ards, allowing the 
nompresse^ air to escape behind immediately. 


powerful and quick downstrokes are 
all the while being delivered, in order to raise the 
bird clear of the ground. During the down-strokes 
the wings are carried further forwards (toward the 
head) than in horizontal flight. 

The joyous skylark, in making his steep, almost 
perpendicular ascent, either in long graceful spirals 
or head , to wind, adopts this attitude and b^t of 
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BUZZARD AND SONG THRUSH AND THEIR WING POSITIONS WHEN THEY ALIGHT AT THEIR NESTS 
the ielt we see a btizs^d with a shrew in its beak. It is returning with food from a himting expedition to feed its young. The wings are spread so that if the bird’s foot should slip 
edge of the nest, as in a high wind would be very likely, it can immediately recover itseU. The right-hand photograph is a remarkable one. It was taken in summer, and the earners 
den among/^^ants growing near the nest of a song thrush. A foxglove with its cluster of bells is growing nearby. The bird, being much lighter than a buzzard, and building as a rule in i 
less exposed situations, lands on its nest much more quickly, but even so, usually indulges in a little preliminary fluttering before settling down. 
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wii^. Here again the purpose to increase the re> 
sistance offered by the air. Birds may be observed 
soaring in graceful droles on outstretched, motionless 
pinions, alongade a high precipitous cliff. Advantage 
is tak^ of the currents of air which, flowing in from 
the sea, are deflected upwards on striking the face of 
the dill. Gulls, sailing on motionless pinions along- 
side the steamship, no doubt avail themselves of the 
support derived from the ascending currents de- 
flected from the rolling billows below. 

'l^HE mechanism of fluttering flight — also known 
^ as hovering — is very different in character. The 
bird, supporting itself in the air over one spot, cannot 
travel on a breeze of its own making. It is only by the 
most vigorous and astonishingly rapid wing-beats 
that it can obtain sufficient resistance from the air to 
keep afloat. Who has not watched that charming 
little falcon — ^the kestrel — poised over the cornfield, 
as though suspended by an invisible thread ; surely 
a motionless figure on outstretched wings T The 
wing-strokes of the humming-bird are wielded with 
immense power and velocity. The wings themselves, 
very long and narrow, appear misty or gauze-like. 
Their stupendously rapid vibrations raise the resisting- 
current of air sufficiently high to create a musically- 
toned humming or buzzing note. 

The humming-bird can hover untiringly, as it 
sips the sweet nectar or snaps the juicy plant-lice 
from out the blossom. This fairy of the feathered 
world stands unique in this startling accomplishment. 
The albatross, by contrast the giant of the feathered 
world, also has long, narrow wings and they stream 
out like ribbons and yield a span, from tip to tip, 
of fourteen feet. This wandering ocean-bird uses 
its wings in a very different memner from those 
of its Lilliputian cousin. After making a few 
immensely powerful flaps, it can skim, sail, or 
glide on motionless pinions for a lengthened time, 
wheeling gracefully in different planes, so that its 
wings are set, now horizontal to' the waves, now 
at forty-five degrees, now perpendicular as the 
mast of a ship. Such a master of the air, despite 
his ponderous body — ^weighing up to twenty pounds — 
when once fairly under way, can overcome gravity 
to an extent which renders him, in a large measure, 
continuously buoyant;, indeed we might say quite 
self-supporting. 

'T'here are several species of albatross, all natives of 
^ the southern oceans, and, notwithstanding their 
wandering propensities, they seldom venture north 
of the Equator. Birds with ample wings and small 
bodies fly leisurely. They find no difficulty in 
rising off the ground immediately, and their buoyancy 
permits them to reach high ^titudes in an amazingly 
short time. But they are not efficient at making a 
headlong plunge. A heron will float from the makh 
into the air on a calm day without the slightest 
effort ; up he goes like an open umbrella carried 
by the wind \ A gull or an owl will rise softly and 
silently like a gentle puff of smoke. Birds With 


small wings and large bodies fly heavily, yet with 
great velocity. They are, however, not buoyant, 
and when rising must make a strong effort. We 
see this demonstrated in the rapid beats of the wings 
which, in many species, produce a whirring or 
swishing sound, so well-known to sportsmen. 
Grouse, partridge, woodcock, and pheasant are 
familiar examples. 

Heavy-bodied birds, whether their wings be long 
or short, can descend with marked velocity. The 
long-winged peregrine falcon is considerably weighted 
by great development of breast-muscles and general 
massiveness of shoulders ; yet he cannot on every 
occasion overtake the -mallard in its descent to the 
water, its smest haven. The duck's wings are 
relatively short, but its heavy body often is the means 
of saving its life when tragedy threatens. Puffins, 
razorbills, and guillemots, are weighty birds with 
relatively small, short wings. At times they outrace 
the falcon in a dash from cliff to sea. Shore-birds, 
with moderate-sized wings and bodies, cleave the air 
with astonishing velocity. They can also twist and 
twirl in a most amazing manner. They are denizens 
of the open sand-ffats and ooze-beds, and being unable 
to take cover readily, they rely upon their magnificent 
wing-manceuvres when harassed by the enemy. 

OiRDS of a class, as a rule, fly alike. The raven, 
^ carrion-crow, hooded crow, rook, jackdaw, and 
chough exhibit much the same wing-beat, though 
the magpie offers an exception. The great black- 
backed giill, the lesser black-backed gull, herring 
gull, common gull, and several others of the family, 
fly remarkably alike. Many people fail to distinguish 
between the swallow, house-martin, and sand-martin, 
on the wing. Lastly, oui* familiar garden birds 
cut much the same figure. However, as they con- 
stitute a large group (some members of which are but 
distantly related), we must be prepared to find many 
variations in their flight. 

The speed at which birds fly and the period for 
which they can sustain themselves in the air, vary 
enormously. The South American hoatzin is purely 
arboreal in its habits. Its short, degenerate wings, 
with relatively feeble muscle system only permit it 
to flit from branch to branch. In the nestling, the 
framework of the outer part of the wing (hand) is 
longer than in the adult, owing to the presence of 
prominent claws, used for climbing-purposes. These 
are lopped off when the quill-feathers have sprouted 
sufficiently to enable the bird to carry out its feeble 
flight through the trees. 

The svdft, by way of contrast, keeps on the wing, 
during the summer in Britain, from about 3 a.m. 
until 10 p.m. Nineteen hours out of the twenty-four, 
this bird is perpetually on the move, flapping, planing, 
gliding, and at times (especially towards nightfall, 
when one might expect it would be only too anxious 
to conserve its energy), dashing with terrific speed 
round the eaves of houses and other buildings ! 

The swift at its fastest can move at three miles a 
minute. On long flights, however, it probably travels 
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QANNET MAKING A SAFE LANDING BY ITS NEST ON A CLIFF 

It is a delicate business i 
the bird, having swoop^ 

There are aU sorts of air currents upon ’ , 

hist attempt. Below we see that the landing has been safely made beside the sitting mate. 


at the rate of half the distance in that time. It is 
hard to say how long a swift could Iceep in the air 
without a break. We fancy that were it granted 
favourable weather and eternal daylight it could 
encircle the Globe I 

Many records have come to light to show that 
homing-pigeons can travel at a mile a minute. At 
that high speed they have endurance enough to keep 
on the wing until a journey of two hundred miles is 
accomplished. By dropping down their speed fifty 
per cent they could remain on the wing all day. The 
swallow can travel at ninety miles an hour, and 
could complete a non-stop journey from Equatorial 
Africa to England without looming fatigued 1 Our 


small garden birds travel, on an average, at the 
rate of about thirty-five miles an hour. Their 
endurance is remarkable. A goldcrest, smallest of 
European birds, and weighing but a dram, can make 
its way across the North Sea even on a dark 
November night ! 

A bird of prey can bear oft in its talons a sur- 
prisingly heavy victim, provided it be killed outright. 
A female peregrine falcon (which is larger than her 
mate) finds no difficulty in ascending from the 
beach to a precipitous cliff, three hundred feet above 
the sea, with a dead curlew in her grasp, the quarry 
here b^g nearly as big as the captor. A golden 
eagle can rise a couple of hundred feet with the 
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EVOLUTIONS OF FEEDING SEAGULLS; A ROOK GLIDING TO ITS NEST 

To study the wonder of the wing Intensively the best way is to go where seagulls are used to being fed by human hands — such a place as 
the Thames Embankment in London. The birds wheel round the spot or the parapet where the food is ^ing given, some of the bolclw 
spirits alighting for a moment, while others prefer to snatch scraps thrown to them on the wing. These birds can in a moment alter the 
,pace of their movement from a rapid swoop to a hovwing. The upper photograph shows a rook gliding down to its nest. 
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lifeless body of a newly-bom lamb, kid, or fawn. As 
a genial rule it is a much more speedy business for 
the parent birds to feed their young upon smaller 
game. Hares, grouse, and rabbits form the eaglets* 
staple diet. Their bones and other indigestible parts 
are found for the most part in the eyrie. Likewise, 
the peregrine goes full speed ahead to the youngsters 
with a puffin, a rook, a plover, a jackdaw, or other 
abundant bird about that size. Large quarty, not 
killed outright, offers another and very different 
picture. A full-grown rabbit seized by the nape of 
the neck will •kick and plunge so violently wiA its 
hind-limbs that the falcon may be obliged to come to 
earth before he reaches his accustomed and secluded 
‘ dining-hall.* Here he falls into the ‘ hands ’ of an 
angry mob. whose taunts and jeers urge him to re- 
linquish his booty. He peers rmmd suspiciously, 
then, under fierce protests, yields, lest the rioters 
should attract a dangerous enemy upon the scene. 
In an instant the bird of prey glides over the cliff- 
face, snatches up a puffin, kills it outright, reaches 
the eyrie post-haste, and in a twinkle his youngsters 
are enjoying their supper of puffin, whilst the queru- 
lous crows and yelping gulls hold a banquet below on 
the rabbit’s carcase. 

\ GOLDEN EAGLE has been known to release a 
weighty, struggling victim, such as a lamb or a 
fawn, and then swoop down immediately some six 
hundred feet, there to devour the lifeless body on the 
jagged rocks. A full-grown fox was seized by an 
eagle, but not killed. Its struggles were so violent 
that it was dropped from a height of about sixty 
feet. It fell on rough, stony ground. A second 
eagle, perceiving its hopeless condition, pounced upon 
its flanks before the original captor could arrive. A 
moment afterwards, however, the body was being 
tom to pieces by both birds. 

We may now briefly discuss a very interesting 
matter, namely, whether flightless birds, tis we know 
them, were endowed with the power of flight in days 
gone by. It is difficult to imagine an ostrich — that 
huge familiar creature — capable of flight. The 
gigantic size and weight of its entire hind-quarters, 
including, of course, its gigantic hind-limbs, would 
necessitate tremendous compensatory development, 
not only of the wings, but of the whole framework of 
its fore-quarters (especially the breast-bone and 
muscles), with considerable enlargement of neck, 
head, and beak. Otherwise, the centre of gravity 
would fail so far behind the suspension of the wings, 
that it would be impossible for the bird when flying to 
prevent the front of its body from tilting upwards to 
an awkward extent. We are reminded of a little 
boat, in which all the occupants elect to sit astern, 
allowing the empty bow to rise clear of the water to 
an inconvenient height. 

; The same difficulty aris^ m regard to flight in 
the case of the emu, rhea, cassowary, and even the 
little kiwi. All have immensely-developed hind- 
queers ; all woidd require immensely ample wings. 
If the forebears of ostriches ever flew, their bodily 


proportions must have been very different from those 
of their extant descendants. We think of ^nailer 
forebears with limbs built in proper {^portions. 
Eohippus, ancestor of the proud winna: of the 
Derby, was small; so may have been the ostrich 
of bygone days. Indubitably, birds have sprung 
from nimble, swift, bipedal reptile, long since extinct. 
The living bipedal iguanodon cannot be said to 
represent the direct line of departure along which the 
bird descended. Structurally, this reptile shows little 
affinities with the bird. 

IJowEVER, some of the large bipedal reptiles, 
whose fossil remains have been submitted to 
the closest scrutiny, were astonishingly like ostriches 
in form and deportment; in the proportions of front 
to hind limbs ; in the number of fingers ; in the 
relative size of head and neck to body ; and in other 
particulars. The tails of these reptiles^were tyjHcally 
long ; the fingers and toes free and three in 
number. In Ifre ostrich the tail has shortened and 
one toe is absent, though it is present in some of the 
other large flightless birds. 

The wings of the rhea are better developed than 
those of the ostrich. On the other hand, we find 
degenerative gradations in the case of the emu, 
cassowary, and apteryx, and the tridactyl ancestral 
hand no longer maintains. It seems as though the 
queer ostrich-like reptiles had a forebear, arboreal in 
habits, whose leaping desires grew keener and keener, 
until at length the trees and their branches were re- 
linquished and avian flight in the open became 
fully established. Millions of years ago the ostrich 
flew, but it should be remembered that flight had not 
far advanced ; in fact, among several species we may 
safely assume that it was little more than in its in- 
fancy. Millions of years have rolled on since the 
ostrich and its aJlies ceased to fly. In the vast vistas 
of time which have elapsed since that event, evolu- 
tion has manifested herself in manifold activities. 
Flight— the wonder of the wing — among the many, 
has paid her a handsome tribute I . 

\ WORD in conclusion,, m regard to the penguin. 

Here a different historical picture presents itself. 
In a broad sense, it may be said th^t this bird never 
lost the power of flight, Once upon a time it flew in 
the air ; on that score we have no doubt ; the frame- 
work of its yrings is large and strong ; the component 
parts complete, and designed in accordance with the 
aerial wing. At the present day, the penguin 
‘ flies ’ only in water. Its cousins of the Northern 
Hemisphere, the guillemot, razorbill and puffin, fly 
in both air and water. The penguin grew still more 
aquatic, until at length, Fati^r Neptune claimed it 
alpiost entirely as his own. But its wings have 
never been denied a single day's work. There is 
something unusually attractive in the submarine 
' flight ’ of the penguin. Speed, grace, and adroitness 
in turning, have reached such a pitch of perfection^ 
that we doubt if. the fish in the w?iter pr^e fowl ^ 
air can emulate the pengttim " 
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Chapter CXXIV 

Animals in Human Warfare 

By W. S. Berridge 

Author of **MarvoHi of Nuturml Hbtory*^ 


F ew people realize what a large share animals 
take in human warfare, and although we can 
but deplore the fact that the lot of many is to 
suffer hardship, and even death, for a cause in which 
they have no interest, we can never forget the debt 
of gratitude we owe to them for the services rendered. 

In the Great War, so fresh in the memory of most 
of us, horses, mules, oxen, camels, dogs, mice, 
pigeons, canaries, and even gol&sh played a part ; 
and although many of these wire not in the front 
line, so to speak, they were all subjected to dangers of 
varying degree and the casualties were heavy 
At the outbreak of 


as efficient fighting units. They had to be accustomed 
to rifle fire, si^ooled in the art of jumping, and taught 
to< disregard the rapid flashing above their heads of 
their riders' swords. But so little was heard about 
the cavalry during the eventful years of 1914 to 1918, 
that one was apt to think their activities were almost 
negligible. It is true that moimted troops could not 
be used in the deadlock of trench warfare, but they 
were ever ready to press forward when a bre^ 
occurred in the barrier of earthworks. It has been 
stated on good authority that " Jerusalem would 
never have been entered but for General Allenby's 

cavalry," while " the 


hostilities on August 
4th, 1914, the British 
Army had some 25,000 
horses, but this num- 
ber was rapidly 
increased, and by the 
year 1918 the total 
was nearly 1,000,000, 
notwithstanding the 
heavy wastage that 
ensued in the mean- 
while through disease 
and death. As many 
as 165,000 of these 
animals were obtained 
in the United Kingdom 
within less than a 
fortnight after the 
commencement of the 
War ; but the bulk of 
them had to be pro- 
cured from abroad and 
brought overseas to 
the various seats of 
action, vast quantities 
being purchased in 
North America, South 
America, Australia, 
New Zeaknd, India, 
South Africa, Spain 
and Portugal. 

The first batch of 
Canadian horses 
arrived in England in 
the latter part of the 
year 1914. Needless 
to say, many of these 
animals were some- 
what raw, and those 



crusade into the heart 
of Palestine was dis- 
tinguished by the fine 
exploits of Yeomen of 
Warwickshire, Wor- 
cestershire, Bucking- 
hamshire and Berk- 
shire ; " and had it 
not been for " Indian 
cavalry, Allenby's 
brilliant coup by 
which two Turkish 
armies were smashed 
would not have been 
possible." It will 
be seen therefore that 
cavalry did contribute 
very largely towards 
the winning of the War 
on the British fronts. 

Mules were em- 
ployed solely as beasts 
of burden and for 
haulage purposes, and 
the assistance they 
rendered the Allies 
cannot be over- 
estimated. About 
250,000 of these 
animals were brought 
to Europe from North 
and South America 
during the period of 
hostilities. In spite of 
the fact that mules 
are somewhat difficult 
customers to deal with, 
their temperament 
bemg a mixture of 


destined to be used 
by the cavalry had 
much to learn before 
they could be regarded 


FOR TBAfNING WAR DOQS 

The German soldier in steel helmet and great coat is holding a canister 
of liquid. A hole in the bottom lets the contents trickle out leaving a trail. 
The canister is strapped to a man’s back and the army dogs are trained 
to follow bis ** soent.^’ This is a good example of German thoroughness. 


stubbornness, cunning 
and willingness, they 
have the advantage 
of being far more 
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MESSENGER DOGS AND THEIR BASE BEISiND THE LINES 

During the Great War dogs were used by both sides in Flanders for carrying messages and other 
duties. The messages were carried, so far as the British were concerned, in a little metal cylinder 
strapped to the dog^s collar (bottom). Behind the lines there was a special base (top) with kennels. 
I'he dogs were of varied breed, intelligence being of more importance than pedigree. 


mdifferent than horses to the din ol battle, and far 
better able to withstand extremes of heat and cold. 

The use of camels in warfare can be traced back to 
the time of David, and in more modem days they 
were employed by Napoleon, and later by Napier 
during the war in Scinde. In the Indian Mutiny the 
Gordon Highlanders rode on camels, each trooper 
being mounted with a native driver ; while, more- 
over, the adaptability and speed of the creatures 


when travelling over sandy 
soil was recognized by the 
French during their punitive 
raids in Algeria, the troopers 
riding on horseback to within 
a comparatively short distance 
from the enemy, and, when 
making their final dash, moun- 
ting fast camels that had been 
held in reserve. British and 
Egyptian camel-corps played a 
prominent part in the Sudan 
campaigns, and in the Great 
War they were employed 
against the Turks. The 
Bikaner camel-corps, supported 
by the ruling princes of India, 
also took part in the campaigri 
in Eg3rpt, where it rendered 
conspicuous service. 

When pressed, a camel can 
cover from seventy to eighty 
miles a day, supporting upon 
its back both its rider and 
enough food and water to last 
for a week. Unlike the horse, 
it is never controlled by a bit, 
but by a cord passed through a 
hole piercing the nostrils. The 
animal is by no means good- 
tempered, and no matter how 
well it may be treated it never appears to form 
any real attachment to its owner. 

Although elephants are not utilised in modem 
warfare, they have been employed for that purpose 
in the past. The earliest reference to their use in 
battle is made by Ctesias, who mentions the ten 
thousand that were attached to the fighting line 
and transport columns of Cyrus. But a more de- 
tailed account is to be found in the First Book of 
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8ENQINQ A MESSAGE AND BRtNQiNQ DOQS UP TO THE FORWARD AREA 

About to send the dog off with a message the soldier holds his four-legged messenger back for a moment for the jphotograph (bottom). In 
the next page the story of iti^adventures » continued. The upper photograph, taken towards the end of the Great war, shows four dogs being 
taken up from the bate to forward area. The party is skirting a small shell hole. The type of animal used for the work was usually 
j bred from iairedales or collies, though there were many dogs of somewhat mixed parentage. 
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CROSSING A CANAL TO DELIVER A MESSAGE: A WAR-DOG AT WORK 


These photographs taken near Niwpe Wood in May, 1918. A messenger dog, sent down from the trenches, had to nefotiate « canaJ 
before reachmg iu objwtivc. We see the dog swimming (top) and the message being read (Attorn). No human being coiild have vm this 
obstacle as quwkly as the dog. But, of course, conditions as they ex&ted in the Great War did not always penult Of these 
being used. When given the chance, however, the d(^ proved himself as failhful, under new and more dreadful eonditloni, aa ever before. 
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1VIE88EN<3CB OOQ IN A QA8 MA8K AND TAKING A MES8AGE FROM THE TRENCHE8 


With characteristic thoroughness the German army put their dogs into specially constructed gas masksi as we see in the lower photograph. 

looks the moat grotesque si^t possihle. Notice the eye-pieces and the contamer for the chemical to neutralise the effects of the 
gal, This container is lutenea to the si^ of the mask under the jaw, and does not hang from the point of the chin as the German soldiers* 
masks did* Above we see a British messenger dog jumping a shell hole in taking a message from the trenches to headquarters. 
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TEACHING DOGS TO FOLLOVV A SCENT: GERMAN APPARATUS 

This apparatus is suspended from a cable and consists of a wheel fitted with a number of clogs. 
When the wheel is pulled along the clogs engage the ground and, being correctly spaced, 
produce a number of footfalls approximating to human ones. Each of these clumsy pieces of 
imitation footwear is impregnated with scent and the dogs are trained to follow the trail. 


Maccabees, in which is related the story ol King 
Eleazar Savaran losing his life through being crushed 
by the falling of an elephant he had mortally wounded. 

A NTiocHUS Epiphanes, King of Syria, employed 
elephants in warfare, and when he marched 
against Jerusalem his army consisted of “ one hundred 
thousand footmen, and twenty thousand horsemen, 
and two-and-thirty elephants exercised in battle/' It 
is further stated that “ to the end that they might 
provoke the elephants to fight, they showed them 
the blood of grapes and mulberries/' thereby, 
we presume, inducing them to see red. In the 
writings of Plutarch it is related how elephants 
trained to the work chased and knocked down 
the retreating enemy, impaling the men on their 
tusks, and then flinging them high in the air with their 
trunks. War-elephants were elaborately bedecked 


with armour that chiefly con- 
sisted of iron plates fastened 
together with rings and chains. 
Spiked and knobbed chains also 
hung from under the animals' 
throats and over their breasts, 
and others of a similar nature 
upon their trunks, but these, 
we are told, were " for ornament 
and to frighten horses," 
Although the Asiatic elephants 
are undoubtedly more 
tractable than the African, 
curiously enough, it appears 
that the latter kind were the 
ones employed in warfare. In 
the Punic Wars (264-241 b.c. 
and 218-201 B.C.). when 

Hannibal marched a herd of 
elephants over the Alps, it was 
the African and not the Asiatic 
species that successfully accom- 
plished this surprising feat. 

The last appearance of 
elephants in an engagement of 
any importance was during the 
Afghan War (1878-1879), in the 
battle of Pei war Kotal, and 
although they still might be 
used with advantage for haulage 
purposes, they are liable to 
become restless and unmanage* 
ble when subjected to the noise 
of battle, and nowadays they 
have been superseded either by 
motor-power, horses, or teams 
of oxen. 

The use of dogs in warfare is 
a very old institution. In the 
Middle Ages they actually 
went into battle clothed in 
armour, a suit of dog-armour 
preserved in the Tower of 
London testifying to this fact. 
Historical records show that King Henry the Eighth 
made use of a large breed of bloo^ounds in the wars 
against France, and that in the days of Elizabeth 
the Earl of Essex had eight hundred of these canines 
in his army. 

Christopher Columbus, moreover, employed twenty 
bloodhounds to assist his soldiers in his campaigns 
against the natives of Santo Domingo, and Mr. H. F. 
Suckling states that " there was a breed of large dogs 
in use in Northumberland, called slough-dogs, 
which were kept by the borderers for the purpose of 
pursuing offenders called Moss-troopers." Wiu:-dogs 
were also attached to the Greek army in the past, and 
we read that one individual so far distinguished itself 
by its bravery and fighting jjrowess that its owner 
had its effigy engraved upon his tablet. 

We are all aware that dogs are utilised in Belgium for 
harnessing to small carts and barrows, but >t is not 
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GERMAN ARMY DOGS LEARNING CONDITIONS OF MODERN WARFARE 

(l>ottom) is equipped against the exigencies of poison gas. The diffiailties of training men to breathe in 
were not a few. How hard, then, must it have been to get do^ to breathe in these unnatural conditions and with an encum- 
ranee over their faces which all the animal in them must have hated. The upper photograph shows the outskirts of a pinewood where a 
patrol is training dogs to cramd and crouch on the ground as men have to do in modem warfare. 
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W. g.B«rri4gc 



M mascots animals played a not inconsiderable part in the Great War. Bdow we see a eoose 
belonging to the 5and Brigade Artillery that was both gassed and wounded and hnally. havina 
gxayived many hazards, was taken to the Zoological Gardens in I^don to end its days in peace 
and quietness. Above is an old pre-war l.ondon omnibus turned kto a pigecm loft for held service. 


so generally known that during 
the Great War they were used 
for the transport of light guns. 
Their chief r61e in warfare, 
however, is for Red Cross work, 
although owing to their keen- 
ness of hearing they are also of 
great assistance in helping 
sentries in the execution of 
their duties. 

Collies, Airedales and blood- 
hounds are the dogs most 
adapted for war wc^k, but, 
needless to say^ their training 
is both a long "and axxlimus 
process, and they have much to 
learn b^jfote they become pro- 
ficient m the performance of 
their b^unane duti^. They 
to soardi for 


form of wato, bandages, wd 
firRf.idd necessaries. 
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Impwial war •!«•««» 

MESSAGE fASTfilM® T© A PIOEON. 

Pigeon* weee to Smac w A » «* y m*tlSan. Pigeon* «re 

counter meaato totol to^P«»»J*to oj ^aiimviee Below i» * 1>W iwi « meesage 

invaluable tearato Afl to^ to Gw^ Wat to 
ijeing put into tolttfie ocnwner it oaniei. while above » * aeio pigoou 


which they carry strapped upon 
their backs ; while, even on the 
darkest night, by barking they 
are able to direct the stretcher- 
bearers to the fallen comba,tants. 

The employment of pigeons 
in war-time may now be 
regarded as a necessity, for no 
modem army would be without 
its pigeon post. It appears that 
the Saracens were the first to 
utilise these birds for carrying 
messages, and as a counter- 
measure the Christian comman- 
ders then trained falcons to 
bear d5wn upon and kill the 
avian postmen. During the 
Franco-Prussian wm i>igeons 
proved to be of inestimsble 
Wue, and when Paris was 
besieged the birds are said to 
have carried therefrom 150,000 
or more official despatches and 
1,000,000 private niessages. 







SENDING OUT A MESSAGE BY HOMING PIGEON FROM A TANK IN FRANCE AND A SUBMARINE IN THE. NORTH SEA 
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ImiwrUl Wur ICiumun 


CANARIES FOR TESTiNQ THE A<R IN MINE TUNNEL AND UNITED STATES WAR FIGEONS 
in compiling a list of aninmls used in warfare the canaiy would not probably occur to the averaM peraon. Neverth^eis, theie Uttle birds 
were extremely useful in submarines and in underground mining Such as was carried on under HiU 60^ for instance^ owing to their extreme 
sensitiveness to impure air. White mice were used for the same purpose, if the animals showed s^pts of being affected it was time for 
humans to go, even though the latter bad not noticed any inconvenience. Above are some pigeons used for American naval air aerviee 








HORSES TAKING THE GUNS THROUGH AWKWARD PLACES IN FRANCE 


Imperkl WarKi 


use^. 


s Struggling out of the bed of the Canal du Nord at a point near Moeuvres in September, 1918. The smashed bridge 

answer to ^ qu^tto of the team has to go to all this extra trouble. Above we see a gun team of a R.H.A. 13- 
oimder ^ttery galloi^ t^ugh a ford. The horses make a brave show as they splash the water high above^the drivers* heads. Wi^ 
the iocr^se of mechanical transport such sights will be rarer in hmnan warure, though anii^ loveis will hardly regret it. 
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^ ARMY MULES IN TRAINING FOR THE SERIOUS BUSINESS OF THEIR LIFE 

During the Great War about a quarter of a milJion mules from South America alone came to bear their in the hostilities. And at 
one part of the Front, a road , was said to have been built which had the bodies of dead mules for its foundations. These animals were 
used largely as beasts of burden and were found to be less worried by the din of battle than horses. Qur photographs show (bottom) 
a mule being broken in and (top) a nursery for Army mules in Surrey. Here rest and quiet prepare a rnulu^ . ^ysique for a strenuous life. 
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iMUMrial Wu ISuseum 

MULES BEING TRANSPORTED ACROSS AN AFRICAN RIVER AND BEING CLIPPED 
Wh^Q a difference of opinion arises between znule and man the matter usually takes some time to settle. But, despite the traditional 
obstinacy of thu ardmal, it was found that armies could not do without it. On all fronts ■ of the war it was found a place* Our lower 
photograph shows one employed in the campaign in German East Africa. It is beina carried across the Ruwu River by cable. Above 
is a mule in the stocks, where it cannot kick, for its first clipping. The mechanical clippers are being applied by the man in the centre. 
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ANIMALS IN TRAINING FOR WARFARE AT BRITISH ARMY MANOEUVRES 

An Incident in the British Army manoeuvres in the vicinity of Salisbury Plain is illustrated in the lower photograph. A mule-drawn 
Umber has got into difficulties because the road is blocked by a heavy tank. In trying to turn in thto narrow lane Ember has gone 
half through the hedge. It is in such circumstances that training in the management of animals for war tells, any embarrassment on 
Uie part of the drivers being soon communicated to tbe animals. Above is part of an artillery battery proceeding doWn a road« 




impeiial War littMuui 


THE REAL THINQ AND PREPARATION FOR IT: HORSES AND MULES AT WAR WORK 
transport difficultiea in war cim nevar be imitated in p^ce« These two photographs show the horse and the mule as beasts of burden, 
he former in France and the latter near Tidworth in nngland. The horses (bottom) were photographed not far from Ypres in August, 
9X7* They are carrying d]teUs Ibr h|dxt artillery and are moving up to the battery positions. After crossh^ an area of liquid mud they 
are just gaining the road. Above is a mme on manoeuvres, serving a machine-gun battery. 
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Animals in War 


Micro-photographs of docu- 
ments relating to war matters 
and articles from the daily 
press / were carried by this 
means, the reccM-ds being en- 
larged when the birds reached 
their destination. Some idea 
of the remarkable homing 
instinct of these carrying 
pigeons can be judged! fey the 
story related- of a bird sent out 
from the besieged city; It' fell 
into^ Ihe hands; of the enemy, 
who kept it in confinement for 
ten ^ears, but ^yhen. it was 
ultimately given its freedom it 
immediately flew off and re- 
turned to its old home. 

The type of birds, used for 
message-carrying are known as 
homing pigeons, and these 
must not be confused with the 
so-called carrier pigeons, distin- 
guished by the large, whitish 
wattles around their eyes and 



W. 8. Berridne 

REMARKABLE HYBRID PRODUCED FOR HAULING GUNS 


During the South African War an. attempt was made by the Boers to evolve a new animal to 
supplement the supply available for transport work. A cross was obtained between a Chapman’s 
zebra and a pony, and the above specimen was captured by the British and presented to King 
Edward VII by Lord Kitchener. The animal was produced chiefly for hauling guns. 


at the base of the beak, which are but indifferent London, at the northern end of the Broad Walk. 


flyers. A good homing pigeon can fly at the rate 
of sixty miles an hour, though such a speed is above 
the average and could not be sustained for any 
length of time. 

In 1913 one of these birds, named '' Prince ol 
Rome/' flew in a test match from the Italian capital 
to its loft in Spennymoor, county Durham, a distance 
of 1,093 miles. This feat then constituted a British 
record for long-distance flying, but whether it has 
since been beaten in these super-days we are unable 
to say. During the Great War homing pigeons were 
extensively used for flying over both land and sea. 
For the patrol boats and mine-sweepers they were 
often the only means which the occupants had of 
communicating with the shore. One bird, appro- 
priately named the Sweeper's Hope," flew 160 
miles over the North Sea* with the glad tidings that an 
attack made upon the mine-sweeping fleet had been 


Canaries were other birds that played a part during 
the War. They were carried in submarines and by 
sappers when mining underground, the birds by their 
sensitiveness to any impurities in the air giving a 
warning before conditions became dangerous. White 
mice were also used for a similar purpose. • 

One would hardly associate geese with warfare, 
but in olden days they were the means of saving the 
Roman Capitol. When the Gauls invaded Rome a 
file of men crept up the hill of the Capitol so stealthily 
that the leader succeeded in reaching the top without 
his presence being discovered. When he was clam- 
bering over the rampart, however, some sacred geese 
espied him and began to cackle, whereupon Marcus 
Manlius rushed to the wall, sent -the man tumbling 
down the precipitous slope, and called out the 
garrison. Thus the Capitol was saved, for, to quote 
the words of Butler : 


frustrated by aeroplanes, and that the crews were 
safe ; while on another occasion one of the birds 
was responsible for bringing aid to a submarine that 
required assistance after having captured a German 
trawler. A badly wounded pigeon also flew for a dis- 
tance of ten miles from one trawler to another, and 


Those consecrated geese in orders. 

That to the Capitol were warders, 

And being then upon patrol, 

With noise alone l>eat off the Gaul. 

In the late War a pair of geese accompanied the 
52nd Army Brigade, Royal Field Artillery, to the 


by its messa^ saved the lives of many people. Front. These mascots went through the battles of 

Loos, Ypres (1915 and 1917), Ploegsteert, Somme 


J^ANY pigeons accompanied the batteries at the 
Front, being sent off with their messages while 
the gims were in action, and even flying at night. At 
the Battle of the Marne a bird with a badly damaged 
foot through shell-fire was the bearer of news that 
enabled the French to frustrate the attacks of the 
enemy. The Germans had wheeled pigeon-lofts 
which they moved from place to place during the p>eriod 
oi hostilities, and one of these that was captured 
during the War can now be seen in Regent's Park. • 


(twice), Arras (1916, 1917, 1918), Vimy Wood, Cam- 
brai and Mons. After the Armistice they were 
sent to the London Zoo, where they spent the rest . 
of their days roaming about the spacious })addock. 

In conclusion we must pay our tribute to thos(' j 
goldfish that suffered inconvenience, or even death, iiu I 
the cause of humanity, for by placing them in watei 
within which anti-gas masks had been soaked it 
was possible to a certain extent to determine itlie 
nature of the gas that had been employed in an attack. ' 
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PREPARING FOR WAR IN TIME OF PEACE: INCIDENTS ON MANOEUVRES 
Caught in the act of trying to make the best ol a proffered drink from its driver’s water-bottle we see in the lower photograph ah army 
mule during a pause in the proceedings of the anni^ manoeuvres. Above we are in the horse lines with the animals resting from the 
day's work, and saddles and accoutrements piled in front. It is a rule in units using horses or mules that, when the time comes lor rest, 
the animal is attended to belwe the man. In fact, few horses get so carefully looked after as army horses. 
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OAWeU CORPS INSPECTION AND OX POWER ON A RAILWAY IN THE BALKANS 
Napoleoa employed camels in iiia^gyptian campakn, and ao did Napier during the war in Sind which he undertook in 1841. In later 
yearL too, the wnch have made eartenaive use a these animtds in their dealings with the turbulent tribean^ of Algexia. The Bikaner 
Carnal Gqi^, ori^miaed by ruling princes of Indta, was one of the several camel corps which played a conspicuous part in ^ Great War. 
Snow we see a cmnel corpa pamed lor inapectioa. Above we have an example of oxen used in war^ on the Balkan front. 
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CLOTHES MOTH, ITS DESTRUCTIVE CATERPILLAR AND THE CLEVER DWELLING IT MAKES FROM ITS FOOD -MjtTCRIAL 

It is not the adult clothes moth which does the damage, but its caterpillar or lary^ T*he adult flying moth lays her eggs oh a dress, a coat or a fur, and as each egg hatJ^e^ a small grub wpeats 
and begins to feed. Frcoh the material on which it has been placed the larva maki^ a little tube for itself (top left). In this ii lurks, thrusting out its head to feed. ^ws it lets m a sedes 

of k^ertions of new material to enlarge its dwelling and also adds material at both ends. It never leaves its tube till it has made its pupa case (t^ c^tm), merged K and crawled otit as 
a complete, winged moth (top right). The chrysalis has a number of small spines on its skin and by the aid of these it wriggles to me exit of its tube. Below am example of its work. 




Chapter. CXXV 

Twelve Insect Pests of the British Home 

By W, Percival Westell 

Author of “ The Book of Nature ” 


F ortunately the temperate climate of Britain 
is such that, except under very favourable 
conditions, ;insect pests are not nearly so 
formidable to human kind as in tropical countries. 
The Briton has not, ^ is the case with more un- 
fortunate dwellers in fweign lands, to fight plagues 
of locusts which devour ^ very green blade they come 
in contact with, or to do battle in mosquito swamps. 
Nevertheless, there are in Britain, even though the 
climate is not, except on rare occasions, of a tropical 
nature, quite enough insect pests to contend with 
both in and out of doors. The former are, of course, 
in the minority, the latter in abundance. 

Advances made in the system of town planning, 
clearance of slum areas, 
healthier and better homes, 
cleanlier habits among the 
people, have all made their 
mark in lessening the numbers 
of insect pests of the British 
home. Even the most hy- 
gienic and careful housewife 
will, on occasion, find her- 
self the unwilling harbourer in 
the home of some six-legged 
pest. Spiders, with their eight 
legs, not being insects, do not 
come within the survey of this 
chapter and, in any case, are 
allies, not pests. 

Old houses, bakehouses^ 
shops, outbuildings, rubbish 
heaps near the homestead, 
offer invitations to certain 
kinds of insects to '*walk into 
the parlour," and at times only ceaseless vigil and 
drastic measures are likely to stay the invading 
enemy. Sometimes tenants of the garden, such as 
the earwig and ground-dwelling beetles, will cross 
the threshold of one's dwelling, and the former 
seems especially partial to becoming a forbidden 
lodger in a new home. 

It is, however, with a round dozen insect pests of 
the home that we are here concerned, and although 
detested by .most people — and in most cases quite 
justifiably— these lowly forms of animal life present 
to the inquiring mind remarkable life histories worthy 
of consideration. . 

The flat, chocolate-coloured insect, often errone- 
ously referred to as the black beetle — ^properly called 
the cockroach — is a lover of warm places indoors, and, 
like its cousin the house cricket next on our list, is 
veiy partial to bakehouses. The male cockroach 
has wings, and can le^ve its abode through the 
air if so disposed, but its wingless mate must, of 
necessity, stay. at home* In some cases both sexes 


are wingless. The long antennae, or feelers, of the 
cockroach are features of interest, and, similar to 
others of its kind, this insect is a night roamer. 

When I was a boy I lived in a large house that, in 
the days of Dick Turpin, was one of the old inns on 
the Great North Road at historic St. Albans, and in 
my school days I remember the bread cupboard was 
inundated with these distasteful household dwellers. 
Methods had to be adopted to keep down their num- 
bers, and I call to mind how each morning I used to 
view with satisfaction the slain bodies of our un- 
welcome guests. Poison of some kind was laid down 
for them, but there are other remedies, such as sodium 
fluoride sprinkled on the floor, or in the places 
frequently occupied by the 

• ^ — Tv ' invaders. Poisoned baits can 

, - also be used. 

At the end of the female's 
body there is a capsule, or 
purse, in which she carries 
her eggs. The eggs are splen- 
didly arranged and admirably 
protected, but, contrary to the 
general rule in the insect world, 
in at least one foreign species 
the young are believed to be 
produced alive. 

The cockroach was uninten- 
tionally introduced into Britain 
from Asia and the Levant. 
Its chief crime is that, when 
it comes into contact with 
food, it taints it with a dis- 
tasteful odour, and as it can 
devour almost anything from 
a tender lettuce leaf to hard leather, the sooner it 
is given notice to quit one's premises the better. 
It is stated that if cockroaches find a house in 
which they have taken up their abode unsuitable, 
they will leave for another in a body, but of this 
fact it is difficult to get any conclusive proof, though 
such an exodus is quite possible. 

/^LOSELY related to the last-named insect, the house 
cricket will be known to many of our readers by 
the stridulating noise it emits. It is also a relative of 
that cheerful little acrobat of our grassy meadows, 
heaths, and waysides, the grasshopper. The male 
cricket is the singer," but it is not a vocal effort, the 
curious noise being made by one wing being rubbed 
over, or drawn across, the other, and is thought by 
those who have made a study of this insect to serve 
as a signal to his mate. 

To some listeners the note of the cricket on the 
hearth is irritating, to others it appeals, Leigh 
Hunt was evidently an admirer of the jumpy little 



H. Bastln 

MINUTE BOOK LOUSE 


Book lice arc very prevalent but are so minute that 
they escape attention. They are one- twentieth of 
an Inch long and are seen as swiftly moving specks 
in books. This specimen is much raagnihed. 
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11. Dutb) 

EGG CAPSULES AND PARENTS OF THE COCKROACH 


Cockroach arc laid in sets of sixteen packed neatly in a capsule (bottom, 
photo, mamified). The capsule is carried for some days and then dropped in a 
crevice. The larvae, on hatching, escape through the toothed edge of the capsule 
The upper photographs show (left) a male, and (right) a female adult cockroach 


beast, for in his lines to '*The Grasshopper and the 
Cricket '* he writes : 

O sweet and tiny cousins that belong. 

One to the fields the other to the hearth, 

Both have your sunshine ; both though small are strong, 
To sing in thoughtful ears this natural song — 

Indoors and out. Summer and Winter, mirth. 

The lionse cricket loves warmth, the hotter the 
better, and it has a habit of getting behind walls, 
skirtings, fireplaces, and other retreats where it 
may be heard every night, and yet never be seen. 

The female has an ovipositor on the end of hei 
body, and with this instrument she drills a hole and 
lays an egg. One female will deposit from two to 
three hundred eggs. Small wonder, perhaps, that, 
being such a lover of hot places, Gryllus domesUcus 


should be a thirsty creature, and it is 
said that a damp wad of cotton-wool 
is a sure lure for this species. 

Little, if any, damage is perpetrated 
by this fireside resident, although wet 
clothes are likely to be subject to its 
attention, as if the clothes-moth larv? 
had been at work, but if it is desired to 
rid the house of these singers of the 
midnight watch, a’ mixture of equal 
parts of finely-powdered sodium fluoride, 
flour, and sugar should be spread about 
their haunts. Phosphorus paste might 
also be tried. There is, however, an 
old belief that it is lucky to have 
crickets in the home, so that the 
reader had perhaps better hesitate 
before he finally decides on a plan of 
campaign. 

Hardly one lady among our readers 
will dispute the statement that in the 
wardrobe and drawer the clothes moth 
is the most undesirable tenant. The 
ravages of the larva of this moth — 
not the adult insect itself, as is so 
often supposed — among our clothes are only too well 
known, but moths, small and large, are frequently 
killed by the lady of the household under the 
belief that all and sundry are on evil intent. Most 
moths that are attracted to our homes in summer- 
time fly in at the open door, or window, because 
of the glare of gas or electric light, but the little 
brown-coloured clothes moth with veiy powdery 
wings has a set purpose in invading our homes 
and searching for the hiding-pdace of a nice woolly 
blanket, fur coat or dress. 

The female cloth^ moth lays her eggs on, or in, 
the undisturbed garments, and when these eggs hatch 
out the larva actually commences to feed upon them. 
Having eaten sufflei^t, the time arrives for 
destructive pest to change into a pupa, and it mak^ 
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MEALWORM AND COCKROACH, PESTS OF THE HOUSE 

Where flour or meal is stored there will the mealworm beetle be found also. The lower 
illustration shows the larva, pupa and adult stages. Above is a cockroach group feeding 
on kitchen refuse. The insects are seen in various stages of growth. Cockroaches or 
“ black beetles *’ were not known in England till the end of the sixteenth century. 


a cocoon, or covering, of pieces ol 
the garment it is attacking. The 
dead bodies of the perfect insects 
are often first indications of their 
presence, but the damage is soon 
afterwards discovered. Then, of 
course, it is too late. 

A preventive is to place naphtha- 
lene or camphor balls in drawers, 
wardrobes, boxes and other re- 
ceptacles containing clothes and 
other articles only used occasionally. 

It is a good plan, too, to dust 
articles before putting them away 
with flaked naphthalene. Clothes 
moths belong to a very large group 
of moths known as the Tineidae, 
and although tiny’ in name and 
stature, these are to be numbered 
among the most destructive insects of our homes, 
uiuess constant vigilance is exercised to combat them. 

jVfor Dnly are our clothes, household materials, and 
^ ^ food attacked by unwelcome insect hosts, but 
our choicest articles of furniture — chair, table, piano, 
sideboard, mantelpiece, picture frame — ^are liable to 
serious attack by the furniture beetle. It is a small, 
brown-coloured beetle whose curious tapping noise 
may be heard in a room of an evening when the 
household is quiet. The belief is still prevalent in 
some districts that the so-called ** ticking ** is sup- 
posed to presage the death of a person-^ence the 
name death watch beetle — ^but it is an unconscious 
act in this respect On the part of the industrious hidden 
worker, the nmse being caused by the little car- 
penter knocking his head against the tunnel he is 


excavating. Some entomologists, however, are of 
opinion that it is a signal from one to another. 

The prime object in life of this devastating pest is 
to pulverise wood, and in serious cases to reduce 
valuable articles of furniture to tinder. A large 
portion of a walnut bookcase in the possession of my 
family was riddled so completely by these furniture 
beetles that it collapsed, being reduced, all unsus- 
pectingly, to matchwood. Immediately to bum 
the bookcase was the only thing to do. Watch 
should be kept for any dust thrown out of the round 
holes drilled in wooden articles, as this is a sure sign 
that the unseen worker is energetically engaged on 
its self-imposed task. 

It is no use leaving the matter to chance, or to be 
attended to another day. Urgent measures are 
necessary. The eggs being laid in wood, and the 
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Female house cricket 



Adult male cricket 



Immature female cricket 



Silver fish insect, underside Silver fish, top view 


‘‘SILVER FISH” THAT LIVES ON STARCH, AND SOME CRICKETS 
Behind the wall-paper or in books is a favourite lurking place for the silver fish insect. It gets 
its name because some species are covered with scales. The body is tapered and has ten seg- 
ments. Any substance containing starch such as paste on wall-paper, book bindings or lace cur- 
tains is food for the silver fish. Above are bouse crickets. Photos, all magnifi^, H. Bastin 


grubs, on hatching, tunnelling 
their way inwards, mak^ it 
essential to adopt drastic means 
to prevent further damage. 

Various remedies are at hand, 
such as paraffin, a mixture of 
oils, or boiling water to be run 
into the holes ; or the affected 
parts can be soaked in a weak 
solution of chloride of zinc, or 
sulphate of copper. These 
remedies should be applied in 
May, and again in July. 

The silver-fish insect is a 
wingless creature found fre- 
quenting om- larders. Unlike 
most other insects, it does not 
undergo any metamorphosis, 
just increasing in size from 
babyhood onwards. It is to be 
numbered among the most 
lowly of present-day insects, 
and it is considered that this 
species and its allies are not 
descended from winged ances- 
tors, as is the case with the 
great majority of insect folk. 

HE name fish insect is given 
to this creature because 
some species are covered with 
bright scales like the finny 
inhabitants of our rivers and 
seas. Bristle tail is another popular name, and one 
of its cousins resorts to bakehouses and other pl^es. 

It has a tapered body, long antennae on the head, 
three pairs of legs, with three further pairs of hairy 
appendages towards the end of the body, and a 
straight, dagger-like one on the extremity. It has 
ten prominent segments on the abdomen. It feeds on 
flour and any appetising starchy fare in the larder, or 
will devour the paste of the binding in old books and 


the paste holding the paper to walls in houses. 

Where a house has a damp cellar, as in the basement 
houses beloved by our grandparents, there, sure 
enough, the cellar beetle will be found. It is dull dead- 
black in colour, of inactive habits, and emits an un 
pleasant odour. It has undeveloped wings, and the 
el3d:ra, or wing cas^, are fastened together. 

A number of insects belonging to the family 
Dermestidae perpetuate much havoc to food and other 
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FURNITURE BEETLES, DEADLY FOES OF FURNITURE, AND THEIR WORK 
Constant watch has to be kept against furniture beetles. Minute holes in the legs of tables and the backs of chairs and a little fine sawdust 
nearby are signs that the boring larvae of the furniture beetle or ** death watch '^have been at work. Valuable pianos and violins have bees) 
damaged seriously in this way. The holes should be treated with paraffin or a weak solution of copper sulphat^ espcdaliy in the months of 
May and July. On the left are larvae burrowing and on the right enlarged views of a beetle from above (bottom) and from the side (top). 


goods of a perishable nature, and among these the 
bacon beetle is one of the most notorious. The beetle 
has a club-shaped end to its antennae and short legs. 
The larva has a small rounded head, and its thin- 
skinned body is covered with a profusion of hairs. 
When the insect is alive and resting the head is 
generally bent beneath the thorax and the insect 
coUector who wishes all his specimens to be well 
displayed finds it difficult to coax the head out of 
its curious position when he is mounting the bacon 
beetle for his collection. 

Another pest to be included in our survey is the 
meal moth, or mealworm beetle, which resorts to 
mills and granaries, or farms and homesteads where 
meal is stored. The adult insect is a long, narrow. 


rust-coloured creature with a small head. There are 
three pairs of short legs on the thorax, and on the 
last segment of the body two further small appendages 
are present. The larva is the well-known mealworm, 
so readily devoured by. our cage birds— an orphan 
nightingale rescued by a friend of mine greedily ate 
this, its favourite captive food — ^and is a long, Wd- 
skinned cylindrical grub having short legs, and there 
are two prominences on the last segment which serve 
the ptuTpose of extra feet. It does much damage to 
stor^ flour. 

In the family Psocidae there are included certain 
kinds of insects in which the adults usually possess 
wings, the front pair being much larger than the to 
ones. There are, howev^, otb^ laembem of this 
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family in which wings are 
never developed, and to this 
latter section the book lice 
belong. They are small, soft- 
bodied insect pests, the bane of 
the book-lover and librarian, 
and in damp rooms one species, 
known as Atfopos divinnaforia, 
is often found in some numbers. 
Hardly any substance of an 
edible nature comes amiss to it, 
but when it attacks books, 
papers, and preserved natural 
history specimens, means must 
be adopted for keeping it at 
bay. One often disturbs these 
small creatures when opening 
a book that has not been used 
for some time* and the best 
method of despatch is finger- 
and-thumb, a remedy I have 
found equally satisfactory when 
dealing with the cotmtless 
hordes of green fly found on 
rose btu^ and apple trees. 



CELLAH OR “ CHURCHYARD »» BEETLE, A NOISOME VISITANT 

Tho chief objection to the ceUar beetle is the smell associated wth it, which is 
volatilisation of a liquid contained m two vessels near the hmd end of the aMomjm. Tlu 
b^tle is found always in dark pUces. It cannot fly, the wing casw l^ng f ns^ together 
Above is the head greatly magniSed and on the left female (bottom) and a male (top) 
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There are various kinds of 
half-winged insects, as they are 
called, and among these are to 
be included the bugs, and the 
•well-known frog-hopper whose 
amazing exploits, as it sets its 
mechanism to work and springs 
or hops from its resting-place, 
will be known to many of our 
readers. There are what may 
be called plant bugs and animal 
bugs, that is, insect parasites 
found on vegetables as well 
as animals. Many of our 
domestic pets, wild birds and 










BACON BEETLE OF CATHOLIC TASTES AND THE FLEA 

So-called bacon beetles (bottom right) have earned the hatred of housewives for their* fondness 
for pork. But their tastes are very wide and their larvae (bottom left) readily devour all skins 
as well as paper and cork. Some have even been foimd in a mummy in Egypt. Above we 
have the eggs, and a larva and pupa case of a flea. The photographs are magnifled. 


Other creatures are infested with some of these pests, 
and at least one species, known as the bed bug, is a 
terrible pest when it invades our homes. This it will 
do in spite of cleanliness and the fact that no previous 
tenant had left such unwelcome inhabitants behind. 

The bed bug is a flat-bodied, reddish-brown insect, 
and as it carries out its blood-sucking expeditions 
under cover of darkness, the result of its obnoxious 
presence on, or near, the human body may well be 
imagined. A solitary specimen is bad enough in all 
conscience, but when, as sometimes happens, a plague 
of these altogether distasteful household pests make 
their appearance, defensive war is inevitable and no 
peace pact can be considered. The proboscis of the 
creature is thrust into the body and blood sucked up. 

Tt is supposed that this unwelcome visitor was un- 
suspectingly imported from Africa, and in addi- 
tion to the irritation its presence causes to the body 
and the pain set up by its blood-sucking, the insect 
emits an offensive smell vdiich makes it additionally 
discomforting. It is said that the cockroach, a p^t 
already treated of in this article, is an enemy of the 


bed Be tWs as it may, 

neither insect can be tolerated 
by humans, and constant war- 
bas to be waged against 
and its numbers 
without fear or favour. 
This, in itself, is not a pleasant 
^ but it must be done at all 

f costs if the home is to be rid of 

uue of the worst insect pests it 
' ^ ‘ is ever likely to harbour. 

^ ^ The common flea {Pulex 

\ ;fe: irritans), is another unwelcome 

tenant of our homes, and in 
t? spite of cleanly habits there are 

C | times when the most careful 
.T.j.wani among our fellows manage to 
THE FLEA bring to the household one of 

ewives for their* fondness irrifntin*y littlp Wnnri- 

) readily devour all skins ® imtatUlg UtUe DIOOQ- 

ly in Egypt. Above we suckers, caught maybe from 

aphs are magnified. person in train, bus or 

car. First catch your flea 
and then kill it " is sound advice to offer, but 
this is easier said than done, for this active little 
creature is an adept at escape from human hands. 
It has eyes, and is a highly specialised member of 
its race. Its range is now cosmopolitan, brought about 
during the last fifty years or so by the facilities for 
travel vouchsafed to its hosts, yet we learn that 
among dirty races in certain regions of Africa the 
human flea does not occur. With cleanly Europeans 
it is present ; with unclean natives it is absent I 
Refuse heaps are breeding-grounds for these para- 
sites, and it appears that, without resorting to the 
sucking up of human blood, this insect can and does 
live and reproduce itself. It can even continue to 
live for some time without a meal of any kind. The 
piercing organs are strong and well developed, and it 
has been suggested that the serrated m^^bl^ have 
been formed since the time when Pukx irfUans found 
it so advantageous to prey Tipcm the bipod of human 
kind. From cme to ^ laid at a time, and 

these hatch in a few dhys^to small ^lite^wormUke 
creatures havj^ many sclents cm 11^ 

m<Mith parts to adapted for vbiting/ a^ 
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Puparfum and dead blowfly inside 


Larva with oval spiracles (top lelt) 



Side view of blowfly's foot 


Front view of foot 


BLOWI^LY THAT FEEDS AND LAYS ITS EGGS ON THE FAMILY^ JOINT 

Gitttt preoauticxis inttst bo talcen against the oontanunatina of our meat by the blowfly. If there is. any hole in the meat safe the fly will And 
It and a gauae cover whose edge do« not lie ouite close against ^e shelf <m wldch it rests will soon have its weak spot found. At times, blow- 
Qies Wu even drop their eggs thi^ugh the wire oh to ihe mfiat below. The harm caused by this fly lies in the fact that it 
l>eea ftwMtipg on some rotting mea(-r^ dead ywipiai or the oontenia of a dustbin* and so carry infection to sound meat. Photos by ]. j * Ward 
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FLEAS AS THEY APPEAR UNDER A MAGNIFYING LENS 


A flea can jump two hundred tidies its own length and thirty times its own height. Oui' photographs, all considerably magnified, show 
(bottom left) the head of a flea with the strong piercing lancets which cause the irritating “ bite — though “ stab ** would be a more 
correct tenn ; (bottom tight) the clawed feet ; (top left) an adult female and (top right) an adult male. The flea starts life as a tiny 
ixiaggot after emerging from (ts egg, and after twelve days or so, spins a cocoon. It remains in the pupa stage for about two weeks. 

part of the head there is a knife-like apparatus with anii^ial matter, and its eggs are deposited there so 

which the young larva is able to make an incision in that the hungry larvae may find an abundant food 

the egg-shell and make good its escape. The larva supply close at hand — but our own provender is also 

eventually spins a small cocoon, and very soon after resorted to for the laying of eggs. The blow-fly 

this the perfect insect comes forth. Fortunately the enters our larder and will deposit its eggs on any 

flea passes only part of its time on it? host, but even unprotected meat that it may find, but even when 

temporary visits are very unwelcome and must be there is a gauze cover over the joint the fly will drop 

staved off if at aU possible. its eggs through on to the meat. Outside the blow- 

Last on our present list of insect pests of the British fly may be regarded as one of Nature's scavengers, 

home is the blow-fly. The larva feeds on- decaying but in the house it is nothing but a pest. 
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Chapter CXXVI 

The Music of an English Wood 

By Sir William Beach Thomas 

Author of '< The Bnilieh Year ” 


I N countries where forests are thick and wild the 
darkness made by the boughs is strangely silent. 
No birds sing, and what animals live there are 
furtive and quiet. How very different are most 
English woods ! 

But even in England the smaller the wood the more 
musical. Happily most of the woods are small and 
open, and sunny enough to prove attractive to all 
sorts of animals, though even the smallest have a 
rival in the hedgerow, which is the most English 
thing in England and the most popular. It is often 
very much Wee a little bit of wood, as Mrs. Browning 
long ago pointed out, “run wild.*' In the open 
country the hour of the day most full of sound; 
especi^y of bird song, if the season is spring or 
summer, is the hour of dawn. In the wood most 
sounds are to be heard at sunset, all through the year. 

A sort of queer hilarity possesses both the pheasant 
and the blackbird at this hour. The birds are not like 
one another in any other aspect, but they both crow 
and chatter with exceptional noisiness at the evening 
hour and give a sharp contrast to most notes. 

You may hear in a wood every sort of sound : 
rustling, tapping, pattering, stamping, singing, scrap- 
ing, barking, hooting, squealing, screeching, hissing, 
flapping ; cries of hunter and hunted, cries of merri- 
ment and (very rarely) of pain ; but most are rather 
subdued till their evening clatter begins. It is 
astonishing how noisily the birds go to roost. Though 
only the pheasant and black- 
bird crow and chatter at this 


rap of the rabbit's hind foot when it is sounding 
the alarm. The magpies chatter, the jays, which are 
the noisiest inhabitants of the wood, continually 
scream. Now and again, though seldom in the day- 
time, you may hear the bark of a fox ; and, especially 
if it is a moonlight night, three sorts of owl — the 
brown, the bam and the imported little owl 
will hoot, and cry and chatter. About sunset the 
little owl, which hunts while it is still light, is some* 
times almost as noisy as the pheasant. 

OST of the sounds of the wood can suggest to us 
vaguely what is happening ; and it is interesting 
to seek an interpretation for each and all. Most are 
interesting but few are musical. Music, as apart 
from noise, is confined to the song of birds and 
(perhaps) the whispering of the wind in the trees. 
It has happened to most haunters of the wood to be 
suddenly greeted by the thin soprano notes of the 
robin or the gushing energy of the wren ; and so 
heard in such a place both are greeted as music indeed. 
Yet ’strictly speaking neither is music in our sense of 
the word. The intervals and scales are not our 
intervals and scales. They can be imitated by various 
devices, but not on a piano, which has definite and 
sharply separated intervals. Even good musicians 
with very sensitive ears find it very difficult to agree 
about the range of notes, and many very ingenious 
attempts to express the songs in musical notation have 
failed. The songs are delightful 
to our ear and seem to us to 


moment, the wood pigeons, 
which are fonder of a wood 
than most other birds, make 
quite a fuss as they settle to 
roost in some tall pine or larch. 
The noise is as loud as the 
crack of the two wings against 
one another over the bird's 
back, which is a characteristic 
habit of the pigeon (and the 
pigeon only) in early spring. 
The sound is almost startling 
when flocks of pigeons, diving 
into the dark of the wood on a 
winter evening, suddenly clatter 
amohg the upper boughs. 

But even in daytime the 
wood is seldom quite quiet. 
The mice rustle among the 
dead leaves, and the squirrels 
and many birds scratch and 
throw up the leaves behind 
them like a burrowing rabbit. 
Perhaps the most emphatic 
of all the sounds is the loud 



H. BastSn 


ALIEN OBEY SaUIHREL 


A light scampering noise npon a tree trunk may 
betray the presence of a grejr soutoel or we may 
hear it rustUng in the grass. The grey squirrel 
though an importod species is now very common 


express joy and love and 
passion ; but to analyse them 
is beyond us. We cannot even 
agree whether the song of the 
nightingale is sad or merry. 
However, there are just a few 
exceptions. 

An expert musician, well 
known to the writer, declared 
that a blackbird on the elm 
trees outside his window used 
to sing accurately the first bar 
of “ I have a song to sing. 
Oh," And always the black- 
bird goes nearer to human 
music than any others of our 
birds, except captives, such as 
bullfinch or starling, which can 
learn to whistle tunes under 
careful instruction. It is not, 
as is often supposed, only the 
parrot tribe and the Nepalese 
minah (the best of all mimics) 
which can learn to imitate 
definite human music 
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WOOD PIGEON “ SNAPPED »» WHILE FEEDING BESIDE A WHEAT-SHEAF 
From some lastiiess in the wood the pigeon comes out to feed on the crops in the surrounding fields. The sudden, loud flapping of its 
quickly-beating wings is usually the first thing to bring the presence of this bird to our notice as we walk through the wood. But the 
cheerful and enquiring noise Inadequately described by the sound ** coo is the more pleasant way the pigeon has of advertising its where- 
abouts. The one seen here is caught in the act of stealing grain. 


That lovely bird the golden oriole, which now 
comes every year to the south of England, whistles 
very much like the blackbird. Its notes are pure, and 
can be reproduced very exactly by the human voice. 
We can more or less represent by our intervals the 
coo of the wood pigeon and the crow of the cock ; but 
there is just one bird, and no more, that sings a 
perfectly true interval as we know it, the cuckoo. 
Generally speaking, its coo-coo is a major-third at 
the beginning of the season, though it changes and 
often becomes a minor third at the end. We call the 
bird and the sound cuckoo, but birds cannot strictly 
be said to pronoimce any of our consonants. 

fT would be strange if birds and man had a similar 
*•“ form of music, for they possess veiy different in- 
struments. Each has a " song box," but the human 
song box, which is called the larynx, is at the top of 
the windpipe ; the bird's song box, which is called the 
syrinx, lies at the lower end of the windpipe. It is a 
complicated instrument ; but the principle is simple 
enough The air, as it is breathed out sets certain 


membranes or cords vibrating, and these are loosened 
or tightened according to the bird's mood. 

The song boxes differ in different birds a great deal. 
Some are much smaller and simpler than others ; 
and you cannot be sure which has the more com- 
plicated instrument ; but roughly and on the whole 
it may be said that the best singers or talkers have the 
most elaborate song boxes. For example, the 
nightingale and the rook possess complicated instru- 
ments ; and the rook is perhaps the best of all 
the t?Llkers as the nightingale is one of the best of 
the musicians. 

But songs and notes differ so widely that comparison 
is scarcely possible. The " call " of the partridge, 
the " hoot " of the owls^ the " boom " of the bittern, 
the song of the lark, the " coo " of the dove, the 
" quack " of a duck have little in common. Nor is 
there any likeness between the set song and the alarm 
note of a particular species. For example, the " pink, 
pink " of a chafi5nch has little likeness to its lovely 
little song: Yet there is singularly little range of note 
in the song of any one species. Ihe glorious bubbling 
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mocessim of rates from a lark 
as he asce^ is not the least 
m<to6tonous« but most of^the 
sounds m on one or two notes. 

Its delidous soiig has not any- 
thu^ approaching the range of 
the conversational tones of that 
woodrloving bird the rook, 
which does not sing at all. 

Yet few if any songs are 
monotonous to our ear, though 
some calls are. The great-tit 
has a sharp double note that 
distresses some ears ; and when 
the summer is over the green- 
finch, though he can sing 
pleasantly enough, wheezes out 
a single note that is one of the 
most monotonous sounds in 
nature. Everyone grants that 
the cuckoo can sing a true 
interval, but its double note 
affects us in different ways. 

The poet Wordsworth loved to 
listen to it — especially in a 
wood, because it could “ beget 
the golden time again,*' could 
recall the pleasures of his boy- 
hood. It is so insistent a sound 
that few country children can 
avoid imitating it, and the 
imitations are often very hard 
to distinguish from the original. 

Yet to some it is as irritating 


as any other frequently repeated 
sound. A thing that bre^s the 
monotony, is the frequent 
change of place. The cuckoo, 
like the lark, the pipits, and 
sometimes the Jenny wren and 
the sedge warbler, sings as he 
flies, and is a very restless bird. 
If you listen, as Wordsworth 
often listened, within the 
enclosure of an English wood 
where the ground rises and 
falls as the bird moves and 
varying clumps of trees break 
the sound, it is too expressive 
of the charm of the place to 
be monotonous or anything 
but musical 

A good naturalist would often 
infer the time of year merely 
by listening. If he were stone 
blind he would tell, as he stood 
still in an English wood or 
spinney, whether it were day or 
night, spring or autumn or 
winter. There are some people 
with ears so acute that they can 
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A N£6T OF WOODLARKS IN A WELSH WOOD 


Photographed in a wood near Dandrindod WeUs in Radnorshire, we see in the upper photograph 
meat of woodlarks and their mother. Here we have the musk of hunger, a loud and continuoui 


^ from a group of ^ 
lower photograph shows 


, beaks. The eager heads are set in a mass of fussy down 
mother with someUiing in her beak worth squeaking about 
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GREAT SPOTTED WOODPECKER AND SOME JAYS 

'fhe great spotted woodpecker (bottom) hammers away at tree 
trunks and nils the wood with dm. This it does not only to find 
insects but to call its male. It also gives a short, sharp cry. The 
upper photograph shows a family of young jays — great screamers 


guess the nature ol the tree on which the wind is 
playing. The thin murmurs among the pine needles 
is a note totally different from the robust noises 
among the twisted twigs of the British oak. 
Certainly a wind in the chattering leaves of an 
aspen in summer foliage has little likeness to the 
wind scraping through the thin twigs of a larch in 
winter time. 

One of the most distinct changes of the. year comes 
in July, and is more noticeable in a wood than else- 
where. When the birds begin to fall into silence, as 
most of them do after the eggs are hatched, a host of 
insects begin to take up their part in the orchestra. 
The flies buzz and the gnats hum. The cockchafers 
go booming through the evening air, often blunderj* 
ing with a crash against this or that obstruction, and 
there is no sound that more definitely suggests a date 
and a time of day, though there are two species a| 
cockchafer, of which one comes out a month earlier 
than the other 

standard difference exists between the way of 
a bird and the way of an insect in producing 
sounds. The birds breathe air out of their song bo>^. 
The insects, with scarcely an exception, never make a 
note with the mouth. They scrape their leg against 
theiir wing, or they vibrate the wings so rapidly that 
they produce a murmur. One may compare their 
notes with the curious creaking of the wings of swans^ 
geese and rooks, or the clamour of the wings of part- 
ridge or pheasant when they start their flight. These 
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may be called accidental notes, 
but just a few birds deliberately 
and of set purpose use 
mechanical methods of making 
informatory or musical sounds. 
The pigeon in spring strokes 
the wing over its back and 
seems to enjoy the queer sound, 
which is certainly very 
characteristic of spring. 

The snipe has a method of 
producing song music that is 
quite his own, and it has a word 
to itself. The snipe alone 
drums." It was for a long 
time disputed how the drum- 
ming noise was produced, and 
the dispute still arises locally ; 
but the matter was finally 
settled by an ingenious natural- 
ist who reproduced the sound 
exactly by fixing stripe’s outside 
tail feathers to a co^ and then 
revolving the toy rapidly. T>e 
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NUTHATCH AT HER NESTING HOLE AND A VOUNG FAMILY 


Nuthatches make a strange noise which has been compared to the sound produced by a pebble 
bumping and bouncing across the ice of a froxen pond. It also has a ^ort, high note sounding 
like which.** In the lower photograph we see one in characteristic pose at its nesting hole. 
Note the angle of this branch in which it has laid its eggs. Above are some young birds. 
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TAWNY OWL WHOSE EERIE HOOTING 18 HEARD IN THE WOODS AT DUSK ANO IN THE NIGHT 
By its name of wood owl, we may gws$ that the tawny owl is to be beard among the wdiestra of an English wood. The bird Uvea in the thickest part of tte wined a^ its 

** consists of a performance of the f a mil i ar phrase popularly described as ** toowit-toowoo/* though in reality it seems to sing “who** sin^y with ah rflrking ihritwim 

hi at tibe efuL Otk the feft we see one ^ these birds on guard, just outside the entrance to its nest in a hoUow tree. Ihe daylight is causing it to close its eyes against the i^bte, for the 
owl is a night ^yet. On the right we see the bird awakened by the noise of the shutter when the camera took the photograj^. 
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TIGER BEETLE AND GRASS SNAKES, MAKERS OF THE SLIGHTER SOUNDS 

»s the birds there are many things which make up the symphony we can 

The thud of a beetle clumsily butting against the bole of a tree as it flies o“ 

tjr ^ 'r;nAt* Ahove we have a Dair of arass 


»s the birds there are many inings wmcu mane mjj --7 -^ - 

The thud of a beetle clumsily butting against the bole of a tree as it flies o“ 

'ome to our notice. Here is a Tiger beetle (bottom). Above we 

harmless thin ga and seldom heard unless a rustling of dead leaves betrays them. 

wild snipe make the notes only when they are equipmer 

diving down rapidly, and it is made solely by the This is the great 

wind rustling through the stretched and slightly and w^^te bird wii 

separated feathers on either side of the tail. The is multiplying fast 

sound suggests to many people the low bleating of the green woodpec 

iambs. But there is no other sound in nature with birds and in its \ 

which it may be compared, nor does any combined taps for food, an 

sight and sound stay more vividly on the memory when it is tunnelli 

than these falling streaks of life, sending their strange for the nest. Bu 


vibrations through the evening 
IIIlH^ air. The particular feathers, 

’ J when you study them closely, 

N ^ ^ look as if they were especially de- 
. > ; vI:-' ^ signed for their musical purpose. 

H . ' ? v" , You will scarcely stay long in 

; ' a wood, at any rate one where 

any old trees are allowed, with- 
out hearing a frequent tapping. 
The noise is mostly caused by 
l>lrds hammering on the bark 
for food. It is surprising how 
nuthatch, 

and its hammer, hammer, 
hammer is often mistaken for 
the woodpecker's. The tit, 

* ' \ r- . especially the great-tit or oxeye, 

i,' hammers too, and mak^ quite 
a loud noise when it is split- 
LIGHTER sounds ting the seeds of such trees ds 

can listen to in spinney (he hombeam. But there is 

“Jy «“ Engtand at 

eaves betrays them. any rate, which treats the 
hammering as a part of its 
musical equipment and signsils by means of it 
This is the great spotted woodpecker, a fine black 
and white bird with a splash of red on the head. It 
is multiplying fast, but is still rare as compared with 
the green woodpecker, which is one of the commoner 
birds and in its way a most persistent tapper. It 
taps for food, and makes a real carpenter's noise 
when it is tunnelling into a trunk to make a hollow 
for the nest. But the green woodpecker hammers 
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POLECAT THAT KEEPS TO THE DENSER AND LARGER WOODLANDS OF -BRITAIN 

Although generally considered tp be so rare the polecat is said to be on the increase ^ Wales a^ is not, other^, cpnfined to the parte 

of Scotland, as one might expect, but ia also found in the larger woods and forests of the ^iolands and on Dartm^. It is al^ut 
iiushes'lodgl andlWeBtisnaUyim -arabttt b As for noise, it Is the noise it ciuses oto^ aitimals to make which tehs that a polecat is 

about The lower pbotpgjaph.was aw ^ui|tb Wells in Bceconslto: : - 


L 4 


r-497 



Woodland Music 



W. 8. BmlllO * B: WllVoid 


BIROS (Responsible por queer noises heard in the wood 


A sharp» quick scries of rather shrill notes ending in a trill coming from hedge or wood will tell us that a wren is near (bottom left). The 
greenfinch (bottom ‘right) is usually found oft the edges of the wood where it will sit on a bough and call “ did-it ” for minutes together. 
The hawfinch (top loft) is seldom heard unless It is fnghtened, when it will shriek “ sit, sit ” several times over. The golden crested wren 
(top right) seems caplble^iiy of a rather wretched squeak such ai^ 6ne might make when rubbing a Window with a damp doth. 


’solely lor business. The great spotted, on the other 
j hana, h^'lievel6i>ed its business notes into a love 
note, ailS intentionally ^lahimers at a hollow trunk, 
i as some savages drum bh instrurilents of hoUdw wood, 
j The fact has been recently defiled. Thi& device 
! sceiried so curious that a feW naturalists could scarcely 
believe it and one of them stated the theory that the 
sound really came froiri the throat of the bird. But 
’ too many observers have watched the woodpecker 
at his hammering to leave any doubt at all that he 
hits the wood to make spring music, and for no other 
reason. It is just possible that some throaty gurgle 
may accompany the mechanical tap. After all, the 
bitteni booms by uttering his note with the beak in 


the fharshy water, just as Haydn in the Toy Sym- 
phony made the nightingale's giSgle > but only one 
sovAd can be detect^ ^hen the wo^fiecker hammers, > 
and thkt sound is the tap of the beak on the wood. 
i^Almost all birds ate more or less vocal, thou^ 
‘some of the biggest rarely utter any note afxd to 
England have rib song. The commonest of the swarii 
is named the iriute for this reaSofti and th*0 

old legend that swans sing only just before they die 
arose from their silence during life. In this respect 
birds differ greatly from mammals, most of whidi ^ 
about their common duties ^thout making any' 
conscious sound at aQ. Only exceptional , events 
extract a note of any sort 
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Enlarged view <sS retinaculum 


Freuulum of moth, magnined 


MATHIS HEAD HAWK MOtH THAT 8QUEAK8: AN INSECT PHENOMENON 

• 

Nothing would seem quieter than a moth, the most silent of flying things until It is conflned in a room in a house and flaps against wall and 
ceili^. But them is a mc^, the death's head hawk moth, that emits a squeak. Especially does it do this if handled, when most people 
leave go at once. The two bottom photographs here ate of two tiny structures, (left) the retinaculum and (riidit) the frenulum. The former, on 
& forewing, eoimects wiUi me latter m the secondary wing to lash the wings together vrhen the mom Is resting. Photos H. Bastin. 
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^ to locate, and has often , 
mistaken fora distant enjgine. 
And it is produced by rattmr 
elaborate contrivances. Apart 
from the vocal cords, which 
are very resonant, it possesses 
two hollow internal sacs that 
make a sounding box, and in 
some sorts of frog swell out like 
two air-bubbles. 

There is just one unmechan- 
ical sound made by insects 
which is almost frightening as 
well as surprising. What could 
be less audible than a moth, 
with its soft, furry body and 
delicate wings ? What more 
silent than the corpse-like chry- 
salis ? And almost all moths, 
caterpillars and chrysalises are 
wholly dumb. But there is one 
exception, the death's head 
moth, which is one of the 


The weasel has a thin, strange, hunting cry, though 
it is so rare that some of the best observers have 
never heard it. The hare will squeal almost like a 
child, when it is in pain and occasionally when it is 
frightened. So will a rabbit. Few sights or sounds 
are jpore pitiful in nature than when a stoat is hunting 
a rabbit and comes close to its victim. The hunted 
screams, and the stoat makes a queer whimpering 
noise almost like a dog’s note of suppressed eager- 
ness. A strange sort of paralysis often comes over 
the rabbit, and in spite of its superior speed it 
becomes an easy victim. When the end approaches 
both animals are usually silent. I have seen more 
than once a rabbit and a stoat fighting and wrestling 
without either’ hunter or hunted making the least 
sound. The badger and the otter are singularly 
.silent, and the rats and mice and voles do little more 
than squeak. Foxes have a very dog-like bark, heard 
chiefly at night in the woods ; but they, too, spend 
most of their day in utter silence. How different from 
birds, which even when their singing time is over 
have frequent and definite alarm notes and calls. 

'T'he race of birds is supposed by the latest students 
* of the subject to have arisen in the long course 
of evolution from creatures that belong half to the 
water and half to the land. They were once reptiles, 
and the reptiles may still be compared with birds in 
several respects. Most of the reptiles have the power 
to make some sort of sound. The chorus of jrogs is a 
sound not to be. missed in spring. It has interested 
people for thousands of years. 

Two thousand and more years ago Aristophanes, ^ 
the Greek comic dramatist, tried , to describe* the . 
j Sovind of the syllables Brekke^ ke, kex, koax, koax/' 
it i^a corioualyiventriioquial ndte^ extremely dij^ficult 
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HEAD OF THE “DEATH^S HEAD** MOTH 
The distinguishing mark oi the death's head moth is the skull-shaped 
patch on* the thorax. This is seen highly magnified in the lower 
photograph. Above is the moth's bead \^th proboscis extended. 
By forcing air through this the moth makes a squeaking sound. 

rarest and biggest. The moth emits a fairly loud 
squeak, and sometin^es the sound is heard even 
before it emerges from the chrysalis or pupa state. 

It is produced, as is now proved, by the blowing 
of air through the proboscis, and we are not yet at 
the end of the vocal oddities of this queer insect. The 
caterpillar is also vocal.> but the light crackling or 
tapping note is mechanical^ It gna^es its teeth, in 
the strict and;1iteral meaning^^o^^ term. The sou^ 

; is nkih by the.clappingcpf ja^ thg^thei*. • . i; 
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Life iti the Tree-tops of a Tropical Forest 

By Richard Palmer 

of the Department of Zoology, Univereity College, Lon^o 


M an is an earth-loving animal. Aeroplanes and 
skyscrapers have not yet converted him to 
a confident separation from the solid ground. 
In a thousand ways, in language and legend, Mother 
Earth has b^ome the symbol of all that is firm and 
enduring, and fertile and life-giving. And so it is 
with most of our fellow-creatures that dwell in woods 
and plains. To them, as to us, she provides food and 
drink, and above all, shelter and security. 

It is not, therefore, easy for us to imagine a 
situation in which to live on the ground is anything 
but safe and easy, and in which the choice lies 
between Mother Earth and light, food and air. Yet 
such, in fact, is the dilemma that the animals of the 
i*ain-forests of the Amazon have had to face. Let 
us see how it is that this choice has been placed 
before them, and by what means they have over- 
come their difficulties. 

Two things are essential to the existence of a true 
tropical forest — great heat and abundant moisture. 
Combined they make possible the amazing luxuriance 
of plant-life that gives the rain-forest its unique 
character. But the moisture is not confined to the 
heavy rains that fall for a few hours almost every 
day’ The low-l3dng forests of the Amazon basin 
are intersected by the coimtless streams that join 
to make the great river. In times of flood the 
water-level may rise as much as forty feet, and 
forest dells are converted for the time being into 
muddy swamps. At such" a time Mother Earth is 
no safe hiding-place for any but water-loving beasts. 
The rest, if they are not already tree-livers, must 
take temporarily to an arboreal life. But floods 
are not the only objection to life on the ground in the 
Amazon basin. The main problem is not to avoid 
drowning, but to get about at all. We in Europe 
are accustomed to woods each consisting mainly of 
the same kind of tree, reaching to approximately 
the same height, and aipong which we can walk 
about at will. In the Amazons, on the other hand, 
you have not one forest, but many, one within 
another, giving in all an impenetrable tangle, in 
which only an arboreal animal can hope to make any 
he^Way at all. 

Firstly we have the great forest trees, towering 
upwards like the pillars of a cathedral to a height of 
150 feet or more. They possess no branches except 
at the top, where an almost continuous canopy of 
foliage is spread out to the sun, plunging ail beneath 
it into semi-darkness. The size of the leaves that 
form this canopy is amazing. Some of them have a 
continuous expanse of nine feet in length by four or 
five feet wide. Those which are broken up into 
leaflets are even larger, sorhetimes, reaching fifty 
f^t in length. It obvious how effectively such 
foliage can shut out thle $un. ■ 


“ Within this greater forest we have a smaller one 
of medium trees, forty to fifty feet in height. These 
are more comparable with our own in magnitude, 
and give us something by which we can measure the 
immensity of the major forest. Then there is the 
thick undergrowth of small trees, dwarf palms and 
tree ferns, reaching perhaps six to ten feet. But 
that is not all. Twisting round the bigger stems, 
hanging in festoons from tree to tree, and lying in 
tangles on the ground are all manner of climbing 
plants. In length many of these vastly exceed 
even the greatest trees of the forest. For instance, 
the rattans, which climb by means of prickly leaves, 
may reach six hundred or a thousand feet in length, 
although their thickness rarely exceeds three inches. 
It is easy to see how such immense lengths can be 
attained. A climber will grow to the top of one of 
the great trees and flourish for a time in the light and 
air. Then, perhaps, a branch of its giant support 
will come crashing to the ground, bringing with it 
much of the climber, part of which, however, will 
remain caught among the tree tops. Once again it 
will start on its upward struggle towards the light, 
and in this way a climbing plant may zig-zag up and 
down through the forest like the shrouds of a ship. 
Clearly in the course of time this endless growth 
makes the forest almost impassable. 

We may well ask, “ Why this mania for tallness ? “ 
The answer lies in two things. Firstly, there is the 
immense fertility of the humid soil, which makes 
possible a vast luxuriance of vegetable growth. 
Secondly we have the fact that sunlight and plenty 
of it is essential to the life of plants. One witl;out 
the other could not produce this tremendous struggle 
upwards. In English woods the soil is not suffici- 
ently fertile to bear great trees set very close together. 
Consequently there is always enough light even for a 
comparatively short plant, and height does not 
become such an important factor. In the Amazon 
valley, on the other hand, the trees grow so thickly 
that any that cannot reach to the top of the forest 
must die out altogether unless they can produce 
some mechanism for making use of a scanty illu- 
mination. And finally there are the climbers, that 
have not the strength to grow tall by themselves, 
but climb bn their neighbours' shoulders. 

S UCH is the forest from below. It is a picture of 
great luxuriance of vegetation combined with an 
eerie gloominess that is difficult to describe. During 
the heat of the day the forest is silent except perhaps 
for the distant crash of some great bough hurtling 
to. the ground, or the cry of some animal seized by an 
enemy. And. then there is silence again, until at 
evening the howling monkeys fill the air with their 
din. ^me of tl^o sounds are difficult to account for, 
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ontherppf of tlie forest they 
need not grow taB in order to 
reach it. They have only to 
develop organs fit for life in a 
tangle of leaves and boughs. 
And this they have done, in a 
vast variety of ways. 

Most monkeys are well 
adapted for living in trees, btit 
nowhere is this better illus- 
trated than in those of the 
Amazon forests. Nearly all 
possess long tails which can act 
as a fifth hand. Just under 
the tip there is usually a bare 
palm very sensitive to touch, 
which at once coils itself 
round any branch with which 
it comes into contact. The agile 
spider monkey can easily sup- 
port its weight by the tail alone. 
Bates tells us how he shot at 
a spider monkey but only 
succeeded in wounding his 
victim. '' It fell with a crash 
headlong about twenty or thirty 
feet, and then caught a bough 


and these the natives say are 
made by the Curapira, the spirit 
of thig forest. Tlieir unknown 
origin adds to their eeriness. 

^ much for the terrors of 
the basement. What of the 
roof ? The forest from above 
presents a very different picture. 
Imagine an immense green 
carpet overstrewn at all seasons 
with flowers of every colour, 
with gorgeous butterflies the 
size of sparrows flapping lazily 
from bloom to bloom imder 
the burning sun. Imagine the 
flowers in their turn followed 
by luscious fruits of every 
description. Is it then a matter 
for wonder that nearly all the 
larger animals have forsaken 
the gloom and danger of Mother 
EarA for the light and food 
and freedom of the tree-tops ? 
They, like the plants, have 
come up for light and air, but 
even more, for food. Unlike 
the plants they cannot obtain 
their nourishment from the rich 
soil, but this disadvantage that 
sends them to the tree-tops in 
search of fruits and insects, is 
at the same time a boon in that 
it leaves them free to wander 



jr.W.BonA 


. CAPUCHIN AND DOUROUCOULI WONKEY8 OF BRAZIL 
The resemblance, at a distance, oi the head of the capuchin monkey (bottom) to a tonsured 
head has led to the animal being named after the Capuchin order ot friars. The monkeys 
belonging to the capuchin group go about in the trees in gan^ with a leader. Another habitant 
of the tree-tops is the douFoucoiiU (top) whose face has a certain resemblance to a human one. 
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Br» Vnuidi de Loyi 

WONOERFUt OISOOVEi^Y OF A NEW ANTHROPOID Ap| IN, THE SOUTH AMERICAN FORESTS 

WM© an ©xpedition to the great fqtests of South Ameri^ was exploring the country in the neighbourhood of the Tarra fliver, two apes 
prolce wcr and threatened to attadr the party, One was shot dead and Moved to be a specimen of Unprecedented kind The corpse was 
prwped in a dtte posture on a packing case and fdmtograpl^ gjs W see her©. The ape was a iemale, a little over five feet in height and 
nad no tm ThN anhnid partly bridge the |dt|^^ ooiaplete gap in evotutkmflury |Ux>c^ in the New World between Man and Simians. 
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'its tail, which grasped 
it| ii^tantaneou8ly» and then 
animal remain^ suspended 
iii mid-air. Before I could 
ri^load it recovered itself, and 
mounted nimbly to the topmost 
branches.*' 

The spider monkeys can 
travel with great rapidity 
through the tree-tops, swinging 
from branch to branch and from 
tree to tree, and using all their 
five limbs in the process. The 
Indians are very fond of thenl 
as pets, and obtain them alive 
in a rather curious way. They 
shoot them with poison darts 
from a blow-pipe, catch them 
as they fall, and counteract 
the poison by putting a little 
salt in the mouth. 

The capuchin monkeys are 
almost as much at home in 
the tree- tops. TLi v travel in 
single file in .groups twenty 
or thirty. When they reach 
the outermost branches of a 
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HOWtlNQ MONKEYS THAT MAKE EVENING HIDEOUS 

During the great heat of the middle day 'the green dimiicss of the Amazon foreat- is 
silent save, perhaps, |or the occasioiial cry from some captured animal. But when 
the evening comes certain monkeysi,, called howling monkeys, fill .the forest with 
‘ their noise. Here we have a howleir^ (bottom) and a red howleT (top); ' ' 


particularly tall tree, they jtimp fear- 
lessly down into the foliage, perhaps 
fifty feet beneath. Rapidly righting 
themselves, they proceed on their 
journey. The howling monkeys are 
more often heard than seen. They 
possess a. special apparatus in the 
throat for increasing the volume of 
sound, and can be heard for a great 
distance. In the drier forests curious 
little monkeys known as night apes 
are sometimes found. These are hardly 
tree-top animals, as they live during 
the day in hollow trees, usually fairly 
near to the ground. Although they 
sleep in the day-time they are easily 
aroused, and in passing by a tree in 
which they happen to be concealed, 
one may be startled by the sudden 
appearance of a number of little striped 
faces at a hole in the trunk. They 
have the large, staring eyes of many 
nocturnal animals, and live on both 
insects and fruits. 

The tree-«Ioth is another well-known 
inhabitant of the Amazon forests. 
Its strong claws serve as hooks by 
which it can hang on to branches upside 
down, moving slowly and cautiously 
about in search of food. The long 
shaggy hair is frequently covered with 
microscopic plants, which give it a 
greenish colour blending perfectly with 
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TREE-TOP NEST SUILDINQ 
Taken in the vast Amazon valley the lower photograph shows an 
almost bare tree selected as a residence by an egret colony. The 
nests look like some strange sort of fruit. Above is the tiny pe|t 
of a humming bird in a Cork of a branch from the top of a tree 


the moss-covered branches. One species possesses 
an oval mark on the back resembling the'*’ Broken 
end of such a branch. A good example of an 
animal whose relatives elsewhere generally live on 
the ground, is seen in the tree-porcupine. The 
tail is very long ^d prehensile like a monkey's, 
while the spines atfe slender and flexible. Even 
some of the ant-eater? have acquired prehensile 
tails and become arboreal, though the great ant- 
eater still remains on the ground at the edge of 
the forest, and shows no arboreal modifications. 

It is interesting to note the divergent lines of 
adaptation that have been followed by the great 
group of pouched animals. In Australia these have 
become the kangaroos with long legs for running 
rapidly ov&r the broad plains, and a stout tail for 
balancing purposes. In America, on the other hand, 
they have tak^ to ^e trees and b^ome the opossums 
witib short legs and a slim prehensile tail {n certain 
of these, theyoung, when able to leave the moth^S 
pouch, are carried on her back, with a^l thdr tails 
gloriously intertwined wit^ hers I 

Flying animals like bats and birds are already 
fitted for a life in the tree-tops, and little need be 
said about them. Among the bats, however, the 
vampire is wprthy pf Uientiqn. These bats descend 




upoi^ cattte and even on human 
beings at night, and, making a 
small hole with their needle- 
like teeth, proceed to suck the 
blood of their victim. It is a 
curious fact that the gullet of 
these bats is so small that only 
liquid food can pass down it. 
The birds include parrots and 
toucans in great variety, all of 
them adapted for perching on 
branches. There are, however, 
a few that live on the ground 
and prey on the teeming insect 
life. Among them the ant- 
thrush sometimes serves as a 
friendly warning to the traveller, 
of the advent of a horde of the 
biting ants on which it lives. 

Reptiles have followed the 
example of the rest and taken 
for the most part to the tree- 
tops. Lizards are quite at home 
on the broad leaves, where they 
live chiefly on butterflies. On 
the trunks of trees are found 


Life in the Xfee-toiMi 



the grotesque geckos, nimbly 
running up and down with the 
help of the sucker-like discs 
at the ends of their fingers. 
The lizards are in their turn 
preyed upon by tree-snakes, 
whose colours blend marvel- 
lously with the foliage, and 
whose long, whip-like bodies 
enable them to slither safely 
from branch to branch. If 
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BIRDS THAT FLY OVER THE ROOF OF THE FOREST 

Write, owing to the twp thicknesses of leaves, those of the tail trees and those of the short ones 
In the Amaaon district, colours are dimmed, yet out in the sunUght there is a riot of tints. 
Seen from an aerc^ane the forest presents a wonderful sight with many beautiful birds among 
the blooms and fniits Here are (bottom) a blgck-dapp^ lory and (top) a gieat-bilted parrot. 


they should happen to fall they 
coil body and tail like a watch* 
spring and land safely on the 
spiral, which breaks the fall. 
It is noteworthy that the only 
iaige reptiles have taken to the 
water and so escaped the danger 
that the periodic floods present 
to large terrestrial beasts. They 
include the alligator and the 
largest of the snakes, the 
anaconda. The latter may 
sometimes reach twenty-five to 
thirty feet in length, 

One would imagine that 
frogs would take quite happily 
to the swampy rain-forest. 
And yet, in the Amazons, we 
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TRIO OF CAPUCHIN MONKEYS FROM AMAZON FORESTS 

Also ^nown as the sapajous, the capuchin monkeys that live up in the trees of the 
hot, damp Amaion forests have golden fur deepening to brown on the back and 
paling to yellow on the checks and chest. These monkeys never leave their high 
retn^ats except to drink, for they have a great dread of coming to the ground. 


find that even they live in the trees. Like the 
geckos they have developed adhesive finger-discs 
by which they can sit quite tight on the leaves on 
the look-out for insect food. Their brilliant greens 
match those of the leaves to a nicety, though 
some have “ flash colours ’* on parts concealed when 
the animal is still. These possibly serve to dazzle 
their pursuers, when they suddenly flash out as the 
frog leaps away. Many of these frogs lay their eggs 
in pools of water trapped in leaves or holes, while 
others possess a kind of pouch on the back in which 
the egg.s are carried until they hatch. 

The protective coloration shown by the tree-frogs 
is quite a common feature among these forest animals. 
The best examples, of course, are the leaf-insects 
and stick-insects. These so closejy resemble leaves 
and sticks that foraging ants may run right over 
them without suspecting the presence of their 
succulent prey. Some of them that resemble dead 
leaves have even a transparent patclvpn the wing 
which gives the impression of a hole in the leaf i 

It will be noticed that stj tar nearly all the animals 
* mentioned have l>een small. In point of fact, 
large animals are very few and far between in the 
Amazon valley. The forest is too dense for them, and 
life in the tree-tops is not suited to heavy animals. 


The-pnly^ roatly 

and the puma, and neither of 
is often seen by the traveller. The 
puma never attaicks man unpro- 
voked, bat the jaguar may sometimes 
be dangerous, and in some districts is‘ 
reputed to have become a man-eater. 
The tapir is the only South American 
representative of the group to which 
the horse and rliinoceros belong, and 
is chiefly confined to the edge of the 
forest. The lack of large animals brings 
the South American forests into sharp 
contrast with those of Africa. In this 
continent the rain-forests are less 
damp, there is more continuous sun- 
shine and the struggle for light is 
therefore less intense. Climbers are not 
so numerous and the jungle is therefore 
more easy for a large animal to pene- 
trate. Consequently we find in Africa 
such forms as the elephant, the lion 
and the great anthropoid apes that 
have never found a foot-hold in the 
American forests. And since the need 
for tree-top existence is less urgent 
in Africa, we find there very few adapt- 
ations for that purpose. Prehensile 
tails, for instance, are confined to certain 
scaly ant-eaters which in point of fact 
are really immigrants from Asia. 

It is interesting to turn from the 
rain-forests of America to the rather 
similar conditions that exist on the 
other side of the earth. In the low-lying 
parts of Bofneo and the Malay Archipelago are forests 
almost as impenetrable as those of the Amazon, 
Here the animals have had the same kind of problem 
to face as in the West, and it is interesting to see 
whether, working independently, they have solved 
it in the same way. It turns out that they have not. 
In America they took to prehensile tails. In the East 
they have gone in for parachuting. Here, for instance, 
we find ** flying frogs which have extended their 
natural leaping powers by a great expansion of their 
webbed feet. Here also are flying dragons,'' 
lizards with wide flaps on each side of their bodies, 
supported by ribs, and by which they can volplane 
for considerable distances. Flying squirrels are also 
found, possessing membranes uniting the front and 
hind legs. They are said to be able to parachute for 
seventy to eighty yards, and to guide themselves to 
some extent while in the air. We have here, then, the 
same kind of problem solved in a totally different 
way. But perhaps that is only an indication of the 
fact that the forests of Borneo are never quite so 
impenetrable as those of the Amazon. Tlie presence 
of one of the great apes, the orang utan, is further 
confirination of that fact. • 

The main point that emerges from any study ol 
tropical nature, is the immense aulaptability of anijna) 
life to the most unpromising of habitats: ’ 
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Chapter CXXVIII 

Short Lives and Long in the Animal 

Kingdom 

By Dr. A. D. Peacock 

Professor of Natural History, University College, Dundee 


W jio would not add to his length ot days ? Every 
living thing disputes with death, for to live 
seems instinctive. Tradition is richly storied 
of man's quest for longer life ; a crude science once 
sought an elixir in witches* brews of animal parts ; 
to-day we ask the living things themselves. To the 
simple question: What is length of life? there are 
two answers, namely, the span which an organism 
lives, the “ normal life period,** and the possible 
age attainable, the ** potential life period.’* The 
former takes account of the hazards of existence 
and the latter is realized only by a few Methuselahs 
of their kind. 

Direct observations on animal age are meagre 
and many ingenious methods of estimating it exist. 
Certain structures are used as indicators, for example 
the “ ear stones ’* and scales of fishes, the shell of 
mussels, the shield of the tortoise and the ** whale- 
bone ** of whales, the material being deposited by the 
living stuff in certain fashion and at a certain rate. 
The age of horses is gauged from the wear of teeth. 
Evidence concerning whales has been gathered in 
one specially curious way, by the harpoons found 
sticking in them. One such weapon was dated forty 
years previous to the time of recovery. Then there 
is the quaint story of the South American parrot, 
certainly of venerable age, for its speech was unin- 
telligible to the Indians with which it lived because 
it spoke the language of a bygone tribe. 

Beliefs in the longevity of certain animals must 
have biien born of primitive credulity, a native 
instinct to exaggerate and a desire for a miracle. 
Unthinking tradition has handed them on and they 
have lost nothing in the telling. The list of long-lived 
animals is really very short. The figures given here 
repre.sent years: 


Giant Tortoise . . . 

. 200 

Crow , . . . 


. 100 

Carp 

. 150 

Parrot 

. , 

100 

Vulture 

. 118 

Raven . . 

. . 

. 100 

Ea^le 

. 104 

Man 

* • 

100 

Whale 

IQO 

Shark . . 

. . 

100 

Salmon 

100 

Eider Duck 


xoo 


Under ordinary circiunstances of life these figures 
are much too high. 

Authorities agree that the giant tortoises of the 
Southern Hemisphere certainly live 150 years and 
probably over two centuries. There still lives in 
St. Helena the Aldabran exile that knew Napoleon 
in the days of his eclipse. But the Galapagos Islands 
giants that must have seed a greater man, Charles 
Darwin, in the hey-day pf youth, have fallen to the 
hunter. Certain; saTrred crocodiles of India go over 
the century: tradition credits th§n^ with.i^o.;; 


The proverbial example of brief existence is the 
may-fly insect with its “ life of a day.** Actually 
there are shorter lives. It is difficult however to 
state what animal is really the shortest-lived, though 
most probably it is one of the pigmies in size, the 
green-fly insects, for their total span narrows to a 
month or less. The may-fly's day is its wedding day 
and to say its life is one of a few brief hours is to speak 
in parable ; for the age of a typical insect includes 
the feeding period of the larva — the caterpillar, 
maggot or grub — the transformation period of the 
pupa and the adult period. In this light wherein 
lies the wonder of the may-fly’s little life ? The 
common Ephemera vulgata emerge from the water 
in thousands for a wedding dance of an afternoon, 
lay their eggs, and die. But these performances 
occur only in the final act of a long life-history. This 
same ephemera, hatching as a small wingless larva 
with six legs and three tails, dwelt in the stream 
for anything from one to three years, almost a 
veteran among insects really. 

pvEN respecting brevity of adult life the may-fly 
^ is probably outrivalled by strange insects called 
Stylops whose larvae are parasites within the grubs 
of “ solitary bees.” The winged and flying male 
lives but two or three hours ; the egg-laying female 
however lives some days. 

Other midget lives are those of Daphnia water- 
fleas, a month maybe, for many generations arise 
during the spring and summer. Under certain 
conditions the gnat and house-fly behave similarly. 

The simplest animals, Protozoa, are single minute 
cells of living matter, “ protoplasm,” and they may 
divide into two organisms in a few hours and carry on 
so indefinitely. It is impossible to state the longevity 
of such animals for, except by mischance, each never 
dies. Yet any given one does not endure as a solitary 
being. When such ceases to become one, and becomes 
two, we may not say that its day is done for there is 
no corpse. The protozoan type of protoplasm is 
immortal. 

Tlie fresh -water sponge . of our streams is an annual, 
but the sea forms, such as the bath sponge, live under 
stable conditions and probably support sedentary 
lives for many yeru*s. 

. The zoophytes and swimming bells seem annual, 
but our common little red anemone. Actinia mesem- 
bryanihemum, can live fA years. In 1828, Sir John 
Dalyell of Edinburgh put one in a small glass of sea 
water where it remained until its natural death. 

Some land snails are annuals, some biennial ; the 
familiar Helix species, including .the E.oman edible 



Short and Long Lives 



YOUNG ELEPHANT AT THE START OF ITS CAREER THAT MAY LAST A CENTURY 

The problem of the elephant's age is not an easy one to solve because African elephants have been domesticated regularly only within recent 
years, and there was little means of finding out the extent of their longevity in the wild state. Tbe Indian elephant has been known to live 
in captivity for more than a hundred years. Remains of wild elephants’ carcases are, strange to say, very seldom found in India. How these 
huge bodies \'anisb so completely is a mystery. In a wild state the elephant will probably live longer than in captivity, accidents excepted. 

pomatia, lives from two to five years ; common smaller kinds die in less than a year, but slow growers, 

Limnaea water snails attain two to four, and Paludina whose mature individuals show great disparity in 

species eight to nine ; a giant sea snail, Naiica hcros, size, are inferred to exist some years, 
thirty. TTie fresh-water mussel Anodonta probably Very small crustaceans, for example, water-fleas, 
lives ten to fourteen years, but one giant, Ttidacna have pigmy lives of two to thfee months, but the 
gigas, supposedly lives sixteen to a hundred. The edible crab, and probably the lobster, can attain 

smaller species of octopuses and cuttlefishes live nine years and the crayfish twenty-— a very 

a year, some ten and more, while the monsters respectable *’ age. 

probably require many decades. Small millipedes and centipedes presumably are 

Of the earthworms, marine worms and the annual but those measuring a foot and more are 

Eefainoderms — starfishes, sea-urchins and so on, the assumed to Uve a few years. 




POLAR AND BROWN BEARS WHICH LIVE FROM TWENTY-FIVE TO FORTY YEARS 

^ a geiieral rule it B found that animialit that Uve in the Temperate Zones live longer than those of the Torrid or the Frigid Zones. Of 
theM two bears theiii the polar or white bear which we see (bottom) so busily engaged in scratching its chin, would live a shorter time 
than this brown bear (top) which comes from the mountaiDS of British Columbia. The average age Uk a bear is from twenty-live to forty 
years. While captivity ailotds safety from accident, yet a bear, if uninjured, would have more vigmus heSlth in a wild state. 
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Insects generally are short-lived. The ; range is 
wide, however ; compare the green-fly's fotir weeks 
with the 37 years of the "fire beetle,’* 
splendens. This age was known bi^cause the specimen 
was taken from a desk that had served for that period 
in a London counting house. An Americail bug, 
Cicada septemdecim, also has long life, seventeen years, 
the stages being curiously disproportionate, the winged 
adult having four short weeks while the long juvenile 
years are spent underground as a wingless larva. 

Among social insects two queens of the slave ant 
(Formica fusca) lived at least 13 years and a queen 
of the brown garden ant (Lasius nis:er) at least nine. 
In the termites, or '' white ants,” the queens attain 
four to five years, while in the honey-bees the queens 
live from two to three, though exceptional cases of 
five years may occur, such being possible by reason 
of their sheltered and pampered lives. Worker and 
male ants live dangerously and die sooner, the latter 
in a few weeks, though the former could possibly 
live as long as the queen but for their occupation^ 
risks. The worker bee may survive a year, but the 
drone succumbs after four months. Less socially 
specialised, the fertilised female wasp lives only a 
year, including the winter sleep, and the males 
three summer months. 

Insects whose larvae leed on poorly nutritive 
material, such as wood, have their years extended ; 
for example, the larvae of the giant Sirex sawflies bore 
two to three years in timber before the few free 
summer weeks of maturity. 

Most water types, caddis-, alder-, stone- and dragon- 
flies follow the may-fly plan of several months’ larval 
life, but with a short adult period attaining at most a 
few weeks. Certain large dragon-fly larvae, however, 
supposedly live over two years. 

A considerable proportion of insects, however, live 
under a year. Tlie maximum ages of crickets and 
grasshoppers vary round six months, but cockroaches 
^may overstep the year. The beetles appear in similar 
case, but the grub of the large cockchafer, Melolontha 
vulgaris, builds up a great body during a subterranean 
existence of four years, after which the adult flies a 
brief month. In the giant water-beetle, Dytiscus 
marginalis, the larval span is four to five weel^, and 
that of the adult several years. 

Dutterflies and moths are in a lower longevity 
category though, where the caterpillars are long 
feeders and winter sleepers, the species may attain 
a year or so. The wood-eating goat moth caterpillar, 
Cossus ligniperda, lives two to three years. Adult life 
in butterfies and moths is usually a few days, though 
worn and weary veterans, six weeks old, of tortoise- 
shells ” are known. A ” painted lad}^.” Pyrameis 
cardui, has actually been kept for three years. 

Plant-bugs live a few months, the flea, if ted, 
i 3 . mcmths, and that abomination the louse a too long 
life of seven weeks. In the two-winged flies pi lower 
j longevity grades file is measured in days ; under 
very favourable conditions the minimum for the- 
hbii^tfly .niay; be about J[4 days, rad Jqr the gnat 3^.. 


Spiders usually perish during the wihter, t 
can be kept for two or three years. Ticks also survive 
two years. 

Vertebrates generally are long-living forms, especi- ; 
ally the carp, vouched by Buffon as being a century 
rad a half, rad even, possibly, 200 years. The account 
of a German pike, 19 feet long, weighing 350 pounds, 
and presumably 267 years old — for it was found to 
carry a ring inscribed, ” I am the fish which was first 
of all put into the lake by the hands of the Governor 
of the Universe, Frederick the Second, the 5th of 
October, 1230 ” — ^must go the way of many fish 
stories, for a critical zoologist — a doubting Thomas-— 
proved that the giant was built from smaller ones ! 
Trout and large fresh-water feh live several years | 
sticklebacks, minnows, rad so on, probably only a 
few. Other notes are : shark and salmon, 100 years ; 
Arctic plaice, 60 probably ; eel, 60 (in Roman 
aquaria) ; Danube giant catfish, 50 ; fresh-water 
sturgeon, 40 ; North Sea plaice and herring, 20 : 
Aphya goby, one year. 

^HE potential longevity of the toad and frog may 
reach 36 and 12 to 16 years respectively. A 
Japanese salamander has lived 40 years in the Zoo. 

Exact European records show 40 years for captive 
alligators. Experienced students believe that no great 
ages are attained in lizards and snakes. 

For hirers the figures tabulated below are not exact 
in all cases, nor average, but as they relate to actual 
observations a certain value attaches to them. The 
figures represent years. 

White-headed 118 (in cap- Cuckoo 32 

Vulture tivity) Oyster-catcher 30 

Parrakeet 120 probably Rhea 30 

(in captivity) Cassowary 26 

Parrot , 120 probably Skylark 1 8 to 30 

(in captivity) Canary 1 
Golden Eagle 104 to 150 Peacock f 

Falcon 100 to 162 Crane I 23 (in con- 

EiderDuck 100 Goldfinch) hnement) 

Crow 100 Linnet 23 

Swan 70 to 100 Magpie 20 

Raven 69 to 100 Kiwi 20 


Eagle Owi 

68 

Nightingale 

1 2 to 25 

Heron 

60 

Turkey 

16 

Goose \ 

50 to 80; 57 

Pheasant \ 



certainly for 

Partridge J 

'5 

Duck j 

the goose 

Pigeon 

to to 20 

Ostrich 

50 

Hen 

to 

Crane 

43 

Robin 

12 

Pelican 

41 

Thrush 

!0 

Gulls ) 

Dove [ 

40 

Goatsucker 1 
Swift { 

8 to 9 

Sparrow J 

Starling 

8 

Hawks 

30 to 40 

Wren 

2 to 3 


Nothing is known of the longevity of the most 
primitive mammals, the Australasian duckbills and 
spiny anteaters. A phalanger marsupial lived in the 
London Zoo for over ten years, but that is little 
guide to the longevity of kangaroos^ opossums, and 
so on. The smallest mammals generally have the 
briefest lives. Thus, in the rodents, the porcuping,^ 
lives up to 20 years ; the bare, 10 ; the rabbit. 5 to 10 ; 
the guinea pig, 6 to 7 ; the squirml, 6 to 15 ; the x^t 
rad mouse, 6. In the strong active carnivores 25 
ygafs is hot oftra neprej^tjat jve; lives bein^ : 
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EI.JNI): A BIG, I.ONG-l.lllA) ANTELOPE. OE EAST AFRICA'S If’OODJ.ANDS 

Hl't ause claiuU- ot the atitrl(»pcs — arc* lar Ics^i ii'Tvoiis an* I lnicMl**iit tliaii must othtM'' of tlio family, an* of 'intl [>rovuJc; ^ood 

meat, attcFjipts liav c maiic to domostic'uto tluTii, Thry did (jiiiti* wtill in private parks in luij,»lan(l. but tho animals took so long to matun* 
that the (‘xperimcnt was found iim'conomif', A bull daml stands nearly six feet high at the withers. Tht; avi'rage antelope age limit is 15 vears. 
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Short ^nd Long Lives 


tiger, up to 25 Snd even 35 ; bear up to 25 and 40 ; 
sea-lion, 17 ; cat, 9 to 10 and occasionally 40 ; dog. 
10 to 15 anc^^rarely^ 35 ; hyaena, jackal and fox, 14 ; 
badger 12. ^ The longevity of ungulates is similar. 
The elephant may hold the reccwd with over 100 years, 
but the oldest case authenticated gives 70. The camel 
is credited with 100, but 40 is more probable. Hippo- 
potamuses and rhinoceroses possibly reach 70 to 80, 
though* London Zoo observations show 39 and 40 
respectively. The horse spans 25 to 40 years, the 
donkey and zebra 25 to 30, the cow 25, the pig and 
wild boar 20 to 25, deer about 20, the giraSe 19 
(London Zoo), llama 17, antelope, goat and sheep 
about 15. Of more highly evolved forms, the tropical 
fruit bat records 17 years, while for the primates the 
followi^ figures exist : grey lemur ii and chimpanzee 
31 Thirty years is regarded as possible for monkeys. 
In civilized man the average life is about 50, but the 
Psalmist's span is often exceeded and centenarianism 
is well-known. 
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TIQBR AND UON THAT SELDOM OUTLIVE THE QUARTER CENTURY 

Active camlvorei of Isrfe ske «re far outstripped in longeWty by many of the 
ungulates. The tiger does not usually exceed a span of twenty-five years, though 
some tpecittiens are believed tp have survived for perhaps teu years more. The lion 
(top) also, does not often live longer than the quarter-century. 


Longevity can sometimes be jxo- 
longed to an astonishing degree in 
certain insects by special habit adapta- 
tions, such as '' himger sleep,*’ " winter 
sleep,” and ** pupal oversleep,” In 
hunger sleep the vital processes are 
reduced to the veriest ebb ; the bed bug 
can live so for six years, likewise 
certain Blap beetles. In winter sleep 
(hibernation) similar body conditions 
result, only they are attributable to 
cold and not starvation. Female wasps 
hibernate and the tortoiseshell and 
related butterflies ; so do the dipterous 
cluster-flies and the malaria-carrying 
mosquito. Pupal oversleep, a curious 
phenomenon little known and studied, 
is an adaptation of great value to the 
species. By it the time of adult 
emergence is postponed. Thus the flea 
may lie "doggo” for an indefinite 
period in its cocoon, instinctively await- 
ing a suitable host. A certain fern 
saw-fly pupates in soft wood, hut 
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instead of emeiiging ten months after- 
wards, it may defer its debut for one 
or two years. The rhythmic cycle is 
altered, a tricky insurance scheme 
whereby life expectation is increased. 

In the tsetse fly, however, the larvae 
are nourished in the mother's body, 
so that independent existence, a few 
weeks, is thereby shortened to the 
pupal and adult periods. 

We mtist really abandon most of the 
travellers' tales of prodigious old age in 
animals. For recent research of the 
''Discovery" Antarctic Expedition 
shows that the largest whales are only 
eleven months in the womb, are full- 
grown at two years, are mature at 
three, and |MX)bably live only about 
40 years. Great growth, then, need not 
necessarily require great time. And 
surely this is just as marvellous a thing 
as the old 3wn8 of five century long- 
evity. A great many cases of great age 
correlated with great size certainly 
exist* but there are too many inconsis- 
tencies for the framing of a general law. 

Lazy habits and loi% life are linked, 
Witness the tortoises and crocodiles, but 
th& is not of general truth, for the 
birds, whici live the most exdt^ lives, 
^w notable long-hveis, whfle their 
gene^ kmgevity is pmlkbly gr^er 
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CANADIAN POnOUFINE AND A DRAZtLIAN TREE POR&DFINE 


Geiteratty «peakins, the smaUer matfimali have the porter lives, but: luua)^ they 
make lip tor a briefer span of ekistehce by having more olbpridg than the iarger 
aniiSWl#. The young of the Canadian poip^itmine (bottom) ate bom with theft: eyet 
open and mth well developed qulUa. Above fa a BraxtUan tree porttipine. 
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FOX AND CAT WITH LIVES OF WODERATE LENGTH 


As we go higher in the development of animal life we find that the regenerative power of the 
physical system becomes less. A one^celled animal is virtually immort^ under favourable con- 
ditions. In the higher animals the units of the body carry on for just so long and no more. 
The fox (bottom) lives for about 14 years and the cat ten^ though sometimes it grows older. 


Uauiiner lk>lton 

longevity is a “ character/* an 
attribute or quality of the 
living thing just "as is red* 
headedness or blue-eyedness. A 
character cannot live to itself ; 
it is correlated, it may be, in a 
very subtle fasliion with all 
other characters. What affects 
it affects the society of which 
it is a member ; the reverse 
holds good likewise. 

Species preservation is a first 
law of nature — only the race 
counts — so the question arises, 
of what use is the character 
longevity ? It certainly is of 
great survival value to the 
species, for the greater the time 
the greater the chance of rear- 
ing young to repair species 
wastage due to death by many 
causes* This seemed so im* 


Concerning climate and longevity, and arguing from 
the case of man, who affords the best, and best 
investigated example, normal and potential duration 
of life is greater in temperate zones than in the 
Tropical or Polar. 

Let us now bring our subject into relationship 
with fundamental principles. In biological language 


portant to the great Weisma^ that he believed 
that reproductive capacity had determined longevity. 
Others, however, consider the reverse might be the 
case. But animals survive by such a diversity of 
expedients, and charadters so intimately linked 
that we cannot be dogmatic. No one denies the 
especial importance of reproductive capacity and of 
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DOGS THAT OFTEN HAVE TO LEAD STRENUOUS LIVES; ESKIMO DOG AND COLLIE 
There are records of dogs which lived over thirty years, but such an age would be rare of attainment by so active and hard worked an animal 
as the Eskimo dog (bottom). It has constantly to expend an amount of concentrated energy that no other dog is called upon lor. Dragging 
sledges across snow in the biting cold climate m Norm America does not make lor longevity. On the other hand, life is nved to the utmost 
of vigour and healUdness. The cbllie (top) is a favourite breed lor sheep dogs and these, too, have often to work under arduous conditions. 
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AFRICAN AND HAIRY RHINOCEROS, VETERANS AMaKO UNQOLAtEB 
In the case of a rhinoceros it is probably its comparatively staid . life that makes it enjoy Ipnaevity beyond the majority of ongotates. The 
rhinoceros ie credited by some scientists and explorers with seventy or even dghty ;^ari of life in the wiki state, thoum the records of the 
London 2kx>logical Society show only tbirty>ninc years fot a captive animal. These photographs show (bottom} the Afncan thlaoceros and 
(top) a faatry-eam rhinoceros enjoying tim effects of a mud bath in Its pen. 


fsia 




PEUOAlia AW WtniCH that aw awonq the patkiarchs qf the biro world 

ActtUil liftt ca9 Uv« for iorty^e yeanL^t thev Uf^ -of wild Is probably oonsiderablv loss. 

Undor iooal ooodtti^ Is 0bt& wbefo tbey ara l^t in plao^ like Bt Jfames’s Purk, London* with plenty of space, a private island 
where tbey ire domolnlsd^ anCj^enty of food* jbesl birds imist thrive even better than In their natural state, irhece the keener struggle tor 
food wofuld outt^h the advantages One sutdi bird B known to have survi^ for half a century. 
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8WAN8 CREDITED WITH OCCASIONALLY BECOMING CENTENARIAN AND THE GOOSE THAT MAY SURVIVE FIFTY YEARS 
Ffostl %venty to one hundred has been credited to a swan for its life span, and certainly, in England, where the birds are almost entirely without wicmies, such a leoatih lil 
Tlic swa^ seen aWe (left) are displaying a peculiarity of their species. Each bird has its awn stretch of water and if another should trespass, it immedi^y ietire 
wr^ful approach d the accredited owner. The attacking swan in this photograph seems the incarnation of rage and rapid motion. On the right we ha^ some fat ttese. theto 

wf an untinwly end fen: the b^efit of the poultry market, but, otherwise, fifty years is quite a possible Ujfe./or a 
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PINK AND SLENDER BILLED COCKATOOS WHICH CAN ATTAIN CENTENARIAN DISTINCTION IN A CAGE 

Naturany the loigth of time lived by a captive cockatoo depends almost entirely on the treatment it receives. Once acclimatised, cockatoos are extremely hardy and can survive Eb 
winters without artificial warmth other than that of the interior of a house. They can live in a room without a fire. A century is recorded as being attainable by these birds> thou^ 
oftoa harm themselves by escaping, their abilities as prison-breakers being prodigious. With their very fomudable beaks they can saw and hammer and unfast»i screws, and even i 
chains have failed before their onslaughts. On the left is a pink cockatoo, and on the right a corella or slender-billed cockatoo. Notice their beaks. 




1522 


Short aad Long Lives 




longevity, nor their, close link- 
age, but it is impossible to 
measure how much each has 
influenced the other. 

Some clues to understand- 
ing the life-span may be 
obtained by studying what 
ends it. Death gains access 
to the body mainly through 
attack on the food canal, the 
breathing organs and the blood 
system, the two former regions 
being the most mortal. Food 
canal fatality is greatest in 
reptiles, less in birds, and least 
in mammals ; this means that 
this system has increased its 
powers of survival. Yet the 
reverse is the case in the res- 
piratory organs, Metchnikoff 
believed that the main cause 
of death was poisoning by food 
canal bacteria, and though all 
his views are unacceptable to- 
day there can be no question 
that disease of one region 
causes functional disturbances 
s hold 
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SHORT OF, AND JUST OVER, THE HALF CENTURY: CRANE AND HERON 


Crowned cranes arc natives of Aliica and get their appellation from the ornamental head-dress 
they wear as we can see in the lower photograph. A crane has been known to live for forty-three 
years but the heron (top) seems to have a greater expectation of life, for sixty years is the number 
accorded to it. The specimen in the top photograph is a giant heron. 
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CARP THAT 18 OFTEN A VETERAN AMONG FISH, AND THE SHORT-LIVED SNAKE 

Carp, those staid and ponderous fish, are notoriously long-lived. A century and a half in one case is voucl^d for, and a hundred years scorns 
not uncommon, especially in such places as castle moats and ornamental %vater. The carp (bottom) seems* to be content with a little stagnant 
water and a good deal of mud, and with such simple needs thrives where other fish would languish. Compared with the carp the 
snake (top) has but a short span, and naturalists believe that neither snakes nor lizards attain great ages. 
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FBESH-WATER CRUSTACEAN THAT BEATS THE LOBSTER FOR LONGEVITY 

This photograph, taken frotn a remarkable point of view, shows a crayfish which seems to be a gn»at cluster of pointed legs. The camera has 
been placed ^ust over the ends of the feelers. The crayfish appears to excee4 both the edible crab and the lobster so far as long life is 
concerned and is known to reach Its twentieth year. Found in many British rivers the cra>dish is a fresh-water crnstaccau and fi^eds, at 
night, upbn plants and insects. It is a slow-growing creature and takes about live years, or a quarter of its whole life, to mature. 
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CRAB AND CRAWFISH 

Crabs oiiO lobsters usually live about nine vears unless accident 
overtakes them. Below wc have a crab ancf above a crawfish or 
spiny lobster weighing seven and a half pounds and caught o0 the 
American coast at thirty-seven fathoms. 

on life is as the strength oi its weakest part. More- 
over, the resistant powers of the various regions 
have not evolved in step so that there is actually 
a mal-adjustment of the system. True this imperfect 
body can, and does work with surprising harmony, 
especially if it be nicely adapted to its mode of life, 
and life may not be such a bad thing, after all. 
But despite all this there is rarely a passing like 
that of the ** one boss shay/* where 

It went to pieces all at once— 

All at once and nothing first 

Just as bubbles do when they burst* 

A finer analysis shows that what really counts is 
the viability of the cells which compose the tissues. 


Long Lives 

In the systerrt" we call the body these units can carry 
on their work for just so long. They are mortal by 
the very fact of tl^sir having to accommodate them 
selves to other cells differently specialised. Given 
suitable conditions the one-celled animals are 
immortal, as also tissue cells appear to be if grown 
experimentally, but the higher the organism the less 
becomes the regenerative powers of the parts com 
posing the syss^m. 

The stuff of life is immortal, but in the achievement 
of complex^ organisations of tissues an ancient virtue 
has become"^ frustrated. If higher types were physi- 
cally immortal or possessed of the greater gift of 
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SEA LION AND A GAUGE FOR AGE 

The Rca lion (bottom) lives for about sixteen or seventeou years 
Our upper photograph is of an otolithi the car stone or small vibrat 
in« caUareous b^y found in the ears of fishes, by study of which 
thHr ag ' can be dctr'i mined 
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Butterfly emerges from chrysalis 


Resting at the top of a stem 


Wings j?eginning to unfold 



Wings go on opening Wings fully extended Butterfly ready for 

A BUTTERFLY LIFE; GREEN-VEINED WHITE WHOSE LIFE-SPAN DEPENDS ON THE TIME OF BIRTH 

The length of life of a green- veined white depends upon whether it is hatched from a first or second brood ogg. Froni an egg laid in June a 
caterpillar appears which will become a butterfly in the same year, while from a second brood egg the caterpillaJ^ will not become mature 
until the following spring, remaining in the chrysalis stage through the winter. The adult lives of most butterflies can usually be me^u^ 
by days, and not very many at that. Our photographs show the life-story of the green-veined white. Photos : J. J. Ward. 
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Shart atid Long Lives 


man it is shortened by social 
conditions; worry and Ihe Iflce. 
Life can be len^hened tlw 
amelioration of these condi^ 
tions and in a certain case it 
has been computed that 
changes would increase the ex- 
pectation of human life by y 
years. All human deaths BXt 
in reality tragedies; as pre- 
mature and unnaturd as those 
of the beasts of the field ; 
whereas if life were prolonged 
through greater harmony be- 
tween the body parts and 
between the living thing and 
its environment, its full poten- 
tialities could be attained ; 
death would come only at its 
appointed time as the close of 
a symphony, and would be 
accepted just as instinctively 
and thankfully as we now 
accept sleep. 

But these environmental 
changes are not all that in- 
fluence the span of life, for 
longevity is a fixed thing for 
each living being. Professor 
Crew wittily remarks, ** He who 
wishes to live long should 
choose long-lived ancestors/' Is 
there any way whereby here- 
ditary longevity may be pro- 
longed ? The answer is No 


eternal youth, the world would 
be overpopulated so that death 
would then be a necessity to 
be carried out by law or war. 

Indefinite reproduction and 
survival would be no use, and 
in Nature a thing of no use is 
discarded. But Nature has 
secured the survival of a 
sufficient number of the fittest 
in higher organisms by limit- 
ing longevity through restrict- 
ing rejuvenescence of the cell. 

Natural death is ordained to 
come at a certain time and 
that time comes after the in 
dividual has contributed a 
sufficiency of the portions of 
the body to produce new indi- 
viduals, and has given these 
offspring a good start in life. 

The potential longevity of 
animals is rarely realized ; in 
most animals it is cut short by 
enemies; hunger) cold, etc. ; in 
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SPECIMENS OF A FAMILY WHOSE LARGEST MEMBERS LIVE THE LONGEST 

Of the cuttlefish and octopus it seems to be tn 
ones. A giant octopus probably tahes jsevei 
unailer specimens probably only survive for 
months. The lower photograph is of an 


lie that the larger species live longer than the smaller 
ral decades to reach the end of its life, while the 
two or three years and the smallest only twelve 
octopus and the upper of a sepia or cuttlefi^ 





Chapter CXXIX 


Living Jewels of The Sea 


By Henry Neal Milligan 

Zoalogift of tho 


A PRAWN is not commonly regarded as a charming 
thing. It is opaque, and of rather a sickly 
colour ; its rigid limbs stick out ^gressively ; 
and its dull eyes bulge and stare too mudi. When 
Charles Dickens wanted to give us a picture of the 
unprepossessing Major Joseph Bagstock (in Dombey 
& Son •*), the great humorist drew the poor Major 
with a complexion like a Stilton cheese, and his 
eyes like a prawn^s/' Certainly, it is not usual to 
expect to find beauty in a prawn. 

But this unfavourable opinion is based on ex- 
perience with boiled prawns. He who has seen a living 
prawn knows better. Let us go to the aquarium and 
watch one of them, or, if possible, get one in a vessel 
of clear glass and hold the receptacle up to the light. 
The livii^ prawn is a thing altogether different from 
the clod in the fishmonger's shop. It is astonishingly 
translucent, with brown stripes in the skin ; its limbs 
are mobile, and in action graceful ; and its alert eyes 
are bright. Let us take a candle after dark, and go 
again to see the prawn in its aquarium. If* we hold 
the candle in the right 
way, between our eyes 
and the prawn’s, we 
shall find that its eyes, 
reflecting the light, 
resemble two balls of 
coloured fire. During 
such a nocturnal 
examination it may 
happen that the eyes 
of the prawn are con- 
spicuous from their 
brightness while the 
other parts of its body 
are almost invisible, 
and at such a time 
little is to be discerned 
except what seem to be 
two tiny glowing balls, 
moving, apparently of 
their own volition, 
through the water. Few 
visitors to an aqttarium 
can see such things 
without expressing 
surprise and pleasure, 
and not infrequently 
they make apt com- 
parisons, remarking 
that the prawn's eyes 
resemble fiery globes, 
or diamonds, or Uving 
jewels, or perhaps a 
cat's eyes, and so fmrth. 

And naturally the 


Horainiftii Mtiwum 

question then arises : are there other such 
surprises* awaiting discovery amongst the living 
things of the sea ? There are, inde^, very many 
smallish animals, unlikeable enough when seen dead, 
either on the beach or preserved in the jars of a 
museum, which are splendid creatures when alive. 
There are some which may fairly be compared with 
living jewels, whilst others resemble beautiful pieces 
of glasswork, or suggest objects made of porcelain. 
The purpose of the present article is to draw attention 
to some of the more interesting of such animals, 

T here are, for example, certain kinds of marine 
creatures called Radiolarians. They belong to the 
lowest animal group (the Protozoa), and are mostly 
so small that they cannot be knoum properly without 
the aid of a microscope. They are specks of trans- 
parent jelly-like matter, with radiating strands. Many 
of them are very pretty, being of such bright yellow, 
blue, or red colours, and having such beautiful shells, 
that they have actually been called gems of the 

ocean." It is given 
to very few of us to 
b^ able to see living 
radiolarians, but it is 
relatively easy to get a 
sight of their Aells, 
which are often to be 
purchased, moimted on 
glass slides, ready for 
use with the microscope. 
In the absence of any- 
thing else, we can nearly 
always manage to see 
pictures, both of the 
animals and their shells. 

Some four thousand 
kinds of radiolarians 
are known, and their 
shells, some of which 
are siliceous and others 
homy in composition, 
are of various forms. 
In one radiolarian the 
shell resembles a ball, in 
another a helmet, in this 
one it suggests a basket, 
in that one a ring, in 
another a disk, and in 
yet another it is simply 
a loose mass of 
"spicules," and so on. 
Heliosphaera has 
a shell which is a ball 
of lattice-work, whilst 
the shell of another 
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MARINE GEM MODELLED IN GLASS *** ''‘*^*^ 
Owing to the difficulty oi preserving them and often because of their 
minute sixe, models are made many brightly coloured sea creatures. 
Above is a glass model, many times life size, of dictiopbimus. The 
animal 18 seen under the umbrella-shaped latticed structure. 
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Jewels of the Sea 



with enthusiasm on its ex- 
quisite beauty ? But it is the 
skeleton of the sponge, not the 
complete sponge, whose beauty 
we see and admire. This 
statement may be found rather 
surprising, and so it should be 
explained that what is usually 
called a sponge (such as the 
bath-sponge) is really only the 
scaffolding, the skeleton, which 
supports the softish body of 
this rather lowly kind of 
animal, the soft enveloping 
parts being artificially re- 
moved before the sponge is 
sent into the market. It is 
about sponge-skeletons, then, 
we shall have to speak, for 
the sponges themselves, on the 
whole, are rather drab things. 
A bath-sponge, for instance, 
when alive and complete, 
is a blackish object, whose 
appearance would generally be 
thought to be not at all 
attractive. Now, one of the 
best examples of sponges 
which are not quite pleasing, 
but whose skeletons are very 
beautiful, is provided by that 
Venus' flower-basket with the 
mention of which we began 
our account. 

This sponge is one of a 
number which are appro- 
priately named Glass-Sponges, 
because their skeletons are 
composed of siliceous matter 
resembling glasswork. The 


AMBER -TINTED YELLOW HAIR JELLY-FISH 

Sometimes measuring three feet across, the big jelly-fish of the North Sea, called the yellow hair 
jelly-fish, is one of the most lovely things in the sea. The disc by which the creature swims is 
beautifully coloured and furnished with a curtain of tentacles. This s^cimen was photographed 
alive by F. Schensky of the Biological Institute, Heligoland. 


species, called Actinomma, is composed of three 
lattice-work balls lying one inside the other and 
attached together by radiating bars. Eucyrtidium 
has a shell somewhat like a helmet pierced with 
holes. As some readers may like possibly to learn 
more about these interesting creatures it might be 
well to remark here that large-scale models of several 
species of radiolarians (including the three kinds last 
named) are on exhibition in the Coral Gallery of 
the Natural History Museum at South Kensington. 

Amongst the Sponges there are many forms of great 
interest. One of them is that famous kind which has 
received the striking and pictiuresque name of Venus' 
flower-basket. Where is the museum which does not 
show a Venuf flower-basket, and where is the visitor 
who, having i en the specimen, has failed to expatiate 


tube, of a form which suggests 
a cornucopia, and is about a 
foot in length. The tube is of 
a gleaming silver colour, re- 
sembling in structure an extremely fine trellis-work, 
with platform-like projections running obliquely 
around it, and covered in a-top by a sieve-like 
plate. It suggests nothing so much as a large 
and very complex piece of glasswork, and, indeed, 
when it is looked at through the window of a 
museum-case, it might easily be supposed really 
to be made of strands of very fine spun glass. The 
scientific name of the genus of flower-baskets is 
Euplectella, the best Imown species, EuplecteUa 
aspergillum, being found off the Plulippines, Sem- 
perella is another kind of glass-sponge wi A a beautiful 
skeleton. In yet another sort, the Japanese Peri- 
phragella, the skeleton forms a curv^ funnel from 
whidi numerous small tubes branch off. Farrea 
has a very beautiful skeleton of branching tubes. 


1530 



Jewels of the Sea 



Medusa Group of Madrepore polyps Medusa 


SOME OF THE WONDERS OF THE SEA THAT ARE LIKE STRINGS OF PEARLS AND CLUSTERS OF GEMS 

There are very many small creatures which gleam with beautiful colours when alive in their native sea although they may resemble oj 
shrivelled jelly when found dead upon some beach. Preserving such organisms in the glass jars of a museum docs not show us. the wonderful 
brilliance of colourpig. colourings of polyps and of the jelly-fish seen here are cases in point. Only in life can their beauties be seen and 
80 these specimens have been modelled in glass, science helpiiig craftsmanship so that exact replicas are obtained. Photos by A. Ullyett. 

Aphrocallistes is another splendid sort which should Various opinions axe entertained about jelly-fishes, 
be mentioned. Carpenter's glass-sponge (P/i^ondwa), one of which, seemingly, is that they are little 

first found in deep water off the north coast of Scot- more than nasty messes occasionally to be found in a 

land^ is goblet-shaped, with a mass of rope-like glassy half dissolved state on the seashore. This, however, 

hbres underneath. There are, too, many other species. can hardly be the view of anybody who has ever sailed 
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GLASS ROPE SPONGE OF JAPAN THAT SUPPORTS A STRANGE FAMILY 

Among sponges there are many forms of particular beauty, but it is in their skeletons that 
their charm chiefly lies. The example seen here is a glass rope sponge and resembles a strand 
of intricately twisted glass. 'Hiis is not a model that we see here but a photograph of the actual 
animal:' Attached to it is a curious community of creatures called hydroids* 


on a calm summer sea and taken a close look at them. 
Few sights, indeed, are so pleasing as a flock of these 
delicate transparent creatures gently pulsating in the 
blue water. One well known Idnd, practically world- 
wide in distribution and common enough in British 
waters during the warmer months, is that named 
scientifically Aurelia aurita. It is rather like a saucer 
in form and in size, with four large tentacles depend- 
ing from around its mouth, which lies in the centre of 
its lower siu-face. Around the margin of its body is a 
fringe of little tentacles. It is composed of a glassy 
jelly-like substance, usually milk-blue in colour, and 
is very translucent, four puckered horseshoe-.shape3 
organs of a beautiful violet hue being conspicuous 
near its centre. The colours of this jelly-fish, however. 


like the cdoms of sort^ 

of jdly-fishes, are not neces- 
sarily quite the same in ev^ 
individual. Some specimens of 
Aurdia are rather greenish 
than milk-blue. The animal 
supports itself in the water by 
rhythmical contractions of the 
saucer-like part of its body. 
Occasionally a retreating tide 
leaves a healthy living speci- 
men imprisoned in a sand-pool, 
and then, if we are fortunate 
enough to be present, we may 
take the opportunity to enjoy 
the sight of the full beauty of 
the Aurelia at our leisure. 

NOTHER sort of jelly-fish is 
Pelagia noctiluca. Its body 
is more like a bell than a saucer 
in shape. Usually it is tinged 
with rich rose-purple, streaked 
with reddish-brown, the rose- 
purple being deeper in hue on 
the tentacles. Another bell- 
shaped kind is Rhizostoma 
pulfno, creamy-white in colour 
with a blue, or sometimes 
purplish, edge to its bell, and 
yellowish organs showing 
through the translucent body. 
Its tentacles are daintily frilled 
and puckered, and blue and 
yellow in colour. It is often 
found in English waters, but is 
commoner in the Mediterranean, 
where it may reach as much as 
two feet in diameter, with a 
length, counting body and 
tentacles together, of perhaps 
four feet. For this exquisitely 
beautiful jelly-fish the author has 
a special affection, for he made 
his acquaintance with it, or 
rather his first acquaintance with 
it, when it was in a healthy living 
state, under peculiarly favourable conditions in that 
delightful aquarium belonging to the Naples Zoo- 
logical Station, which stands, a conspicuous white 
building, in the gardens known to Neapolitans as 
La Villa. Rhizostoma, and other sorts of jelly-fishes, 
newly taken from the sea. could there be watched as 
they pulsated in the glass-fronted tanks. 

A jelly-fish of a sort is that famous animal, com- 
monly called the Portuguese man-of-war and scienti- 
fically named Physalia. It has a large oval air-bag 
with a puckered ked in its upper line and its two 
ends drawn out each into a point. The air-bag pro- 
jects above the surface of the water, and serves th^ 
creature both ^ a float and a sml From the part 
below the air-bag there hang, along with cei^n 
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oA^r otgBps; sinuous tentacles^ which are 

piey catch^* Physalia is i^ally a more complex 
thi^^ thj^ an ord^^ jelly-fish, and is usually re- 
garded as being composed of a number of individuals 
which are in oiganic continuity, each performing 
^me work useful to the whole " colony/* One 
individual is the air-bag ; others are tentades, others 
egg-producers, and so on. This creature is a fine 
sight as it floats, or drifts with the wind, at the 
surface of a warm sea, and many travellers have 
given descriptions of it One observer explains that 
it shimmers with the most splendid colours, its air- 
bag seeming to be of molten silver, adorned with 
light blue, violet, and purple, the keel being marked 
with vivid carmine, and the tentades are of a won- 
derful delicate ultramarine blue. 

However, the man-of-war is a dangerous creature, 
for those beautiful trailing tentades are studded 
with stings powerful enough to hurt or even disable 
a man. The kind of Physalia described above is the 
best-known species, common in the Mediterranean, 
but there are others closely rdated to it. Many 
other kinds of compound jelly-fishes are known 
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SKIN OF A SEA-CUCUMBER 

Th« sea-cucumbers, worm, or slug-like atiimals of the sea, are 
remarkable for having limy particles on the skin. Under a 
microscope these particles will be seen as little plates provided 
with tiny anchors for fastening the animal to its burrow in the sand. 



MODELS OF .SEA-PEN AND SEA-WORM 

Owing to its resemblance to a quill a certain family of corals 
common round the British coasts has received the name of sea- 
pen (right). Each so-called pen is really a colony of polyps. On 
the left we have a sea-worm. 

in addition to the men-of-war, and all of them 
have beautiful forms or colours, or both. Physophora 
and Stephanomyia are two which may be named. 
The former is a very dainty species, from the Mediter- 
ranean, with a small air-bag at the top of a long 
central axis, and beneath the air-bag two rows of 
rowing bells, and below these again the tentacles. 
Some models of jelly-fishes, of the compound 
colony / sort as well as of the more ordinary kinds, 
may be seen in the Museum at South Kensington, 
not far from the models of radiolarians to which we 
have already referred. 

Like so many other smallish marine animals, the 
sorts just mentioned are phosphorescent. The bag 
. of the man-of-war shines brightly at night. The 
Pelagia is a species noted for this peculiar property, 
as its name of noctiluca or night lantern suggests. 
It might here be mentioned that a kind of animal, 
called the Pyrosoma, superficially like a jelly-fish in 
appearance, though really of much higher rank, is 
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remarkably phosphorescent. 
H. N. Moseley, in his interest- 
ing book on the voyage of the 

Challenger,” mentions that 
at night he wrote his name 
with his finger on a Pyrosoma, 
and presently his name came 
out in letters of fire. 

There is a splendid animal, 
called the Venus* girdle 
(Cestus veneris), which is very 
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BEAUTIFUL SPONGE CALLED VENUS’ FLOWER BASKET 

One of the sponges outstanding for the decorative beauty of its design is the Venus* flower 
basket. In life this sponge is not very good to look at, but its skeleton, when properly preserved 
and displayed, is indeed a thing of beauty as its name suggests. The skeleton consists of a 
curved tube shaped like a cornucopia and made of a silicious, glass-like substance. 


on which stand the little trans- 
lucent tentacles. The opelet is 
brownish, with long and sinuous 
tentacles of bright green. The 
gem, a smaller kind, only about 
an inch across the disk, is 


like a jelly-fish, and, indeed, related, though not very 
closely related, to the jelly-fishes. It is strap-like 
in form, may reach a length of several feet, swims 
with sinuous motions of its body, and is transparent. 

PvERYBODy has heard of the beautiful animals 
^ called sea-anemones. They were made the subject 
of a delightful book by one of the older school of 
naturalists, Philip Henry Gosse, and, notwithstand- 
ing that this work was published so long ago as i860, 
it is still to be read with pleasure and profit by all 
who care for such matters, though naturally it is 
not altogether abreast of modem knowledge. No 
written description, however, could do justice to the 
sea-anemones, even when accompanied by such 
charming coloured plates as those which illustrated 
Gosse*s book. It will, of course, be understood that 
sea-anemones are true animals, in spite of their name 
and the fact that they do in a way suggest what they 
have sometimes been called, namely, the ” flowers of 
the sea.*’ The best-known kind is the common sea- 
anemone (Actinia equina). Its body is a short column, 
fixed by a flat base to a rock, and it has numerous 
mobile tentacles in concentric rings on its upper 
surface or disk. Some individuals of this species are 
red, others green, others brown, and some in colour 
are so suggestive of strawberries that they are called 
sitrawberry anemones. Near the base of the outer 
ring of tentacles is a ring of pretty blue prominences. 

Perhaps the most glorious of the British sea- 
anemones is the Plumose, which as a mle is pale 
cream in colour, with a tall column, and a curled disk 


pinkish-brown with longitudinal white bands, the disk 
being grey, blue, and scarlet. The globehom is still 
smaller, not much more than a quarter of an inch 
across, but is very dainty, having a red, green, and 
white disl^. ^ 

Mention might here be made of two simple little 
gem-like corals, each only about half an inch in 
diameter of disk, which are found on the south 
coast of England. One, called the Devonshire cup 
coral, has a brown column and a chestnut and white 
disk, whilst the other, called the scarlet and gold 
coral, has a red column and bright yellow tentacles. 
A coral animal is essentially similar to a sea-anemone, 
but its basal parts are embedded in, and protected by, 
a limy cup of white coral. 

A distant relation of the sea-anemones and corals 
is the creamy-white or delicate pinkish creature 
called dead man’s fingers (Alcyonium). ^ A dead 
specimen is not altogether an agreeable thing, for it 
is a soft fleshy mass of such a form and appearance 
as perhaps to justify its unpleasant popular name. 
In life, however, there may be seen, stretching from 
out the fleshy mass, numerous tiny little ” polyps,” 
each perhaps half an inch long, and each essentially 
similar in structure to a sea-anemone. The polyps 
are extremely dainty, being translucent and resemb- 
ling creatures made of whitish glass. Allied to the 
dead man’s fingers is the sea-pen (Pennatula). It 
suggests a fleshy feather, having a basal stem, by 
wUch it is anchored in sand, and from each side of 
the upper part of this stem there springs a row of 
plume-like appendages. Its colour is red 


1034 


Chapter CXXX 

Nature’s Schools for Animals 

By Sir William Beach Thomas 

Author of **Tha BnglUh Year" 


M ost animals live by what we often call the 
light of nature.'* They move and feed and 
multiply and preserve themselves, and in 
some few cases play games without any sort of in- 
struction from parent or school teacher. They do 
most of these things by what always used to be 
called instinct. 

Lately men of science have split up instinct into 
two divisions, one of which they call tropism, the other 
instinct. By tropism they mean something that the 
animals do without being altogether conscious of 
what they are doing, certainly without any particular 
intention. They act like a sunflower which turns to 
the light or a creeper that circles round till it finds a 
support. Young eels or elvers, as soon as they arrive 
at our shores always swim up stream ; and young 
spiders always climb upwards to the top of the nearest 
post or grass blade or bush or whatever it may be. 
We presume that they do not know why they do 
these things, though both the swimming up stream 
and the climbing up a post have distinct uses. 

Many animals could 
not be taught because 
they never see their 
parents. The elvers, 
which are bom in the 
Atlantic Ocean, set off 
westwards and never 
see their parents again. 

A very large number 
of insects, such as 
single bees, butterflies 
and moths, are bom 
after their parents are 
dead ; but the higher 
up the^cale of life we 
go the more need have 
the young of parents' 
care and instruction. 

Insects have little 
groups of nerve- 
centres, scattered 
about their body, and 
these serve instead of 
brain and help them 
to live without any 
schooling. It is the 
higher animal such as 
bMs or foxes that 
must go to school, 
because they have 
brains. 

There are, however, 
a few exceptions. 

Several delightful 
stories have been 


written about " The school of the hives," describing 
how the yoimg bees are instructed by their elder 
sisters in a variety of jobs, first inside the hive and 
afterwards in gathering pollen and honey from the 
flowers and in fetching water. The little bee was 
called " Maia " in a charming story written by an 
Austrian naturalist, and Mr. Rudyard Kipling c^led 
two of his heroines Sacherissa and Melissa. Both 
accounts, though written as stories and not meant to 
be taken quite literally, are more or less true. 

A MONG ants and bees the work is divided out and is 
not a little complicated, and the workers seem 
to receive some sort of instruction in the particular 
work allotted to them. They seem able to inform 
one another of this thing and that by means of their 
antennae and by stirring them to imitation. The 
chief subject taught in their nurseries and schools is 
" division of labour." Sir John Lubbock, who was 
afterwards Lord Avebury, argued that ants were 
more intelligent than apes ; but, even if this is truer 

than most of us think, 
they are not so open 
to teaching. 

If we look for animal 
schools under the 
water we shall not find 
them among the fish, 
though some parent 
fish will defend their 
young with savage 
courage ,* and there 
is one species that 
teaches the young to 
swim for protection 
into the father's 
mouth 1 But we talk 
about " schools of 
porpoises." Now the 
porpoise is a mammal 
of the waters. It 
escapes from sharks 
and such enemies by 
its skill in swimming 
manoeuvres; and 
some of those who 
have watched schools 
of porpoises gamboll- 
ing are convinced 
that the old porpoises 
teach the young the 
queer gambols that 
they indulge in, and 
so give them the secret 
of safety. Very likely 
it is so, but we must 
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PHALANQER TRAINING ITS YOUNG TO GLIDE 

Here we see a short-headed phalangcr with its young upon a tree stump. 
The animal is an export glider, stretching out a membrane joining its fore 
and hind limbs. This cne is teaching its young the trick, beginning with 
a moderate leap from a small height. 
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that the small island held any pQptUa- 
tion at all. The parent Krds conld 
tell the yotuig to play this disappearing 
trick, even ^ongh they were a long 
way off, but the cry from a distance 
was different. It was m<^ like a 
prolonged wail ; and so long as it 
lasted the young remained ob^entty 
quite stiH and as low as possible. A 
great many of the ground-nesting birds 
are taught the same lesson. It is 
wonderful to watch the little terns and 
oyster-catchers and plover which nest 
on the ground on the coast of Norfolk 
disappear from sight. The young birds 





— as the eggs — are coloured so much 
like the beach on which they build 
that you are in danger of treading on 
them from inability to see them. Both 
the biggest birds and the smallest 
spend a good deal of time in teaching 
simple lessons. The eagle and the tit 
are good examples that have been 
known and noticed for many hundred 




come to bu*ds and land mammals 
before we can find quite obvious ex- 
amples of what may be called school- 
teaching. 

Birds are very clever animals. They 
have large brains and, as some pro- 
fessor said, could be much cleverer if 
they wanted to be ; and they use their 
brain for learning things. The first 
thing taught them is to be afraid, and 
the second not to be afraid. Here are 
some examples. 

One of the most instructional of 
mothers in the kingdom of birds is the 
green plover. There was once a family 
which lived on a little island in the 
midst of a little stream. On the edge 
of the stream was a tree, and from 
behind it you could watch the family 
at school. One high, quick call meant 
food. Other calls of a softer, lower 
sort made the chicks behave in different 
ways, but the purpose of each was too 
difficult to decipher. If the watcher 
made any movement or tapped the 
tree trunk one quick and very high 
call uttered by the mother was immedi- 
ately observed by every single bird. 
They all squatted down so low that 
they disappeared from sight. The 
sharpest pair of eyes could not notice 



MONKEY PARENTS THAT GIVE THEIR LITTLE ONES LESSONS 


Simians, coming high up in the animal scale, develop slowly and have to go through 
a deal of schooling at their parents* hands.- Anyone who has watched monkey parents* 
especially the mothers, will know that spare the rod apd the child their 
motto all the time. Here are a Barbary ape (bottoii\) and a sacred baboon (top)^ 
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HiPPOFOTAMUS MOTHERS THAT HAVE TO GIVE THEIR LITTLE ONES SWIMMING INSTRUCTION 


A bippopotamiis,* despite its pcmdcrous framei can be very active on land. But it can be positively a^e in the water, diving and swimming 
beneath the surface or suddenly floating with only the nostrils exposed. All these things, ou which life depends, have to be taught by the 
mother to her young, for it is not every little hippo that takes kindly to the river the nrst time it goes for a swimming lesson. Here we 
have a keeper playing with a new acquisUion to a 200 and a mother hippopotamus standing guard over her little one. 


1537 


O 4 



F.W. Bend 


KANGAROO PARENTHOOD AND A SEA-LION ADMONISHING ITS CUfi 


With the kangaroos, the period of training for the serious business of life does not start till the young are well on towards the stage when 
they can leave the marsupium or pouch in which the mother carries them. Young kangaroos are bom in a very undeveloped stale, unlike 
such mammals as deer, whose fawns can often stand a few hours after birth. In the lower photograph is a kangaroo feeding its young, while 
al)ove we have a sea-lion and its cub. Sca-lion cubs have to practise swimming and landing on a surf-bcatcn beach, under parental tuition. 


1538 




f. vV.Bond 


DORSAL HYRAX FROM EQUATORIAL AFRICAN FORESTS: A TREE PORCUPINE OF CANADA 
preytog Deastt in tne strugge but aU-impOTtant lessons of feeding and concealment to its family (top). 
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wings effectively and flew down to th^ 
ground safely. Most young birds fly 
at once by the light of nature, but now 
^d again you may see a young tit as 
timorous as this young eagle. It wiD 
perch on the edge of a nest while the 
parents lure it by all sorts of devices 
to make the great adventure. They 
too fly backwards and forwards, as if 
for instructional purposes, and on one 
occasion the mother was seen to dangle 
a caterpillar just out of reach. 

Birds have to learn to feed them- 
selves as well as to fly or swim. Among 
the best schoolmistresses are the neat 
little dabchicks, which are common on 
the Norfolk Broads. The yoimg can 
swim — as can most animals — by the 
light of nature ; but they have to 
learn to dive. Now a dabchick on the 
water teaches very much in the same 
way as a swallow hi the air. The 
swallow advances by regular steps. 
First she feeds the young, even when 


years. There is a wonderful 
passage in Deuteronomy 
which describes very accurately 
the teaching methods of the 
eagle — as an eagle stirreth 
up her nest, fluttereth over her 
young, spreadeth abroad her 
wings, taketli them, beareth 
them on her wings — " 

An observer in America said 
that he saw an eagle do all 
these things. One of the young 
was afraid to throw himself 
from the nest into the air, 
and no wonder, for the nest 
was built near the top of a 
high cliff. The timid youngster 
stood shivering on the very 
edge of the nest while the 
mother eagle flew past again 
and again, calling on her baby 
to fly. It clearly understood 
the orders, but could not qilite 
pluck up courage. At last the 
eagle took sterner measures. 
She flew up. dived down at 
the nest and knocked the sticks 
away from under the eaglet 
which was launched into the 
air and began to tumble. 

The mother then dived under- 
neath it, let its feet rest for a 
moment on her back and then 
slipped away again. This time 
the learner managed to use its 
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SCHOLARS OF WOODLAND AND BURROW, YOUNG ELANDS AND BADGERS 


Alert and sensitive are the eyes and ears of the mother eland (bottom) and she soon imparts 
her characteristics to her young. A very thorough mother, believing ip a good all round trainine, 
is the badger (top) and for anyone lucky enough to see it, a litter of badger cubs being put througn 
their paces is a lesson in animal schoding inde^. 
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CRESTED PORCUPINE AND A COW AND CALF OF THE VANISHING BISQN OF EUROPE 

Most characteristic of the porcupine is its in$anct to defend itself with its quills. These qiulls are loosely attach^ to the skin and ha>da^ 
penetrated the hide of the enenw are Uable to work inwards, supplying s reminder to I^ve porcupines alone. This defcnsuve meth<^ is 
instinctive, but the mother has to teach her yotihg to hunt and hide (b^tom). Above is one of the rare European bison smd its calf. All ammal 
teaching is primarily with survival. l|ut this calf is learning too late. Already the European bison is on the point of extinction 
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PATAGONIAN CAVY : A RELATIVE OF THE GUINEA PIG 

There are various species of envy, all found in the continent of South America. Cavics 
are rodents and their domesticated brethren are familiar to all as guinea pigs. Above 
is a Patagonian cavy. In sandy parts the cavy lives in burrows ; in inai’shy districts 
in thick vegetation. Lessons suitable to either state have to be learned. 


they can fly, in the nest. Then she 
feeds them in the air ; and a very 
pretty sight it is to watch the two join- 
ing beaks while on the wing. Lastly 
she drops food just in front of them in 
the air and so persuades them to catch 
it. In this way they learn to chase 
flies and midges themselves. 

The dabchick teaches two lessons at 
the same time. She swims about in 
front of her brood, making little short 
dives for them to watch. Then she 
often does this with a fish in her 
mouth, in order, one must suppose, to 
induce them to follow. Often she will 
wound a fi.sh and drop it, while still 
able to swim slowly, just in front of 
her children. Dabchicks and a good 
many other birds will carry their 
young bn their backs, and there are 
some which go a step further and dive 
while holding on to their young, so 
forcing them to practise this difficult 
manoeuvre — and difficult it is. A 
quaint and quite common sight is the 
frantic effort of the young moorhen 
(not to be confused with the dabchick) 
to imitate its parent. It puts its head 
under the water but cannot make the 
fluffy body follow ; and will thus swim 
along, thinking no doubt that it is 
diving splendidly. 

Animals of many sorts carry their 
young about and so teach them in what 
used to be called in Greece peri- 
patetic schools : young bats cling to 
their parents in flight. Woodcock will 
carry a baby a long distance. Some diving ducks 
grip the chick between the beak and the neck and 
so dive with it. Most of the Australian animals — the 
marsupials — carry their yoimg in pouches, but for 
most of the time the young are too little developed 
for learning. So do some squirrels, though the pouch 
is of a very different sort. The quaintest spectacle 
of all is a mother opossum with her tail stiffly arched 
over her back. Round this the several young on her 
back twist their tails and by the time the family have 
made a number of journeys the young can climb 
almost as well as their parents. The greatest of all 
the secrets of education is imitation. 

Tt is a general rule that the bigger animals, whether 
birds or mammals, take longer to grow up than 
the smaller. The albatross and eagle, for example, are 
among the slowest of birds ; and the more slowly they 
grow up the more they require teaching. Few birds 
have been watched more successfully than the golden 
eagle ; and a number of observers have seen it 
teaching the young bird how to tear up its food. Like 
the sw^lows they first put the food into the young 
bird's mouth, but when they have nearly reached the 
flying stage they bring the rabbit, or part of a rabbit. 


to the nest, tear it up in full view and eat a part 
themselves by way of example. 

In one case a young eagle was heard to cry for food 
though the leg of a rabbit lay on the nest. The old 
bird refused to feed the youngster, but coming back 
at its cry broke up the leg and ate most of it. The 
next day a whole rabbit was left and the youngster 
did its own tearing. It had .seen how to do it ; and 
seeing is the most permanent form of learning. 
Wordsworth said of the young of the chief of the 
animals (as we think ourselves) that it behaves 

As if his whole vocation 
Wai-a An .41 ABC imitation 

and this is even truer of animals that cannot talk 
much and cannot read at all. We are not so very 
different in some ways. With some birds the parents, 
which spend infinite pains in feeding the young and 
educating the young, compel them to leave home the 
very moment their education is complete. The Eng- 
lish robin is probably the most remarkable example : 
but many birds drive away their fully educated young. 
Even the domestic hen is in this list. 

It is possible, though perhaps not very probable, that 
birds teach their young certain simple sanitary 
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ZEBRA MOTHER WITH HER GROWING YOUNG ONE IN A ZOO 

Zebra meat is a tavomite diet of lions and the utmost alertness and fleetness of foot are the conditions on which life depends in 
the African veldt. It is to be wondered how much of tliis knowledge is imparted from parent to offspring when both arc safe m a zoo. 
if taken thence and let loose in Africa it is probable that the accumulated nervousness of generations would be too strong to be 

inflUCOlCed much bv cantivitv and the animals, narent and vmimr nne. would 1v> fnllv a1ivf» to hifliArto Ttn<»nroifnfArAd dancr«>rc 


precautions. Small birds, especially warblers and 
some finches, are very careful indeed to remove all 
dirt from the nest and spend a good deal of energy on 
this ; but at a certain stage the young learn to avoid 
fouling the nest, almost as if they had been taught to 
save their parents trouble or had learned the first 
lessoris in hygiene. 

The most notable essays in instruction most of us 
have seen — some in zoological gardens, some in the 
field of nature — are concerned with the mammals who 
live by hunting. They resemble in this the bigger 
birds of prey. The merriest and most instructive of 


sights is a vixen giving lessons to her cubs. She 
knocks them over like ninepins, bites them, forces 
them to struggle with her ; and will proceed in this 
way all round the family circle. Now and again in 
the riding or cleared space of a wood one is vouch- 
safed a view of this attractive lesson in physical drill. 
The vixen is careful of her cubs but she gives them a 
good rough-and-tumble, designed, without question, to 
make them hardy and active, against the time when 
they must forage for themselves or run to assure their 
own safety. The young enter into the spirit of the thing, 
though now and again a cub will lose its temper and 
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YOUNG MALAYAN TAPIR AND ITS MOTHER TEACHER : GREVY»8 ZEBRA AND FOAL 

Animalft that are potsued seem to undergo rather less rigorous and detailed training than those that pursue. In the lower view is a 
Malayan tapir, to be distinguished from its Brazilian cousin by the white band around its body. The ti^rs form one of the interesting links 
between Malaya and South America and are one of the oldest existing types of mammal In the upper illustration a Grevy's zebra is 
sud^ng its young one. These four-legged creatures have the lesson to learn of extreme caution and quick self-effacement. 
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as to teach them the necessary arts. 
The practice of a family sliding down 
a bank and diving one after the other 
in a catch-as-catch-can frolic has been 
often described. Only a youngster 
most carefully trained in diving, swim- 
ming and hunting can catch fish, 
and the training is most thoroughly 
given. 

It is a little surprising that games of 
sorts are not included in the teaching 
of bird or mammal parents. Quite a 
large number of young birds, especially 
wagtails and warblers, and a good 
many young mammals gambol and play 
something very like games with one 
another. One naturalist, who gave an 
admirable description of the amuse- 
ments of some young warblers, re- 
marked that most of them were played 
in the absence of their schoolmasters. 
A fox cub will play games by itself, as 
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bite back a little too hard. In just the same way young 
tigers and lions in the zoos delight in being instructed. 
Some of the keepers will take out yoxmg tigers into an 
open space and play a rough-and-tumble with them to 
the obvious delight of the cub and doubtless to the 
good of its health. 

No one quite knows what instructive means. What 
is sure is that the cleverer animals do instruct. It 
does not much matter how far they consciously reason. 

Some say that no animal more thoroughly instructs 
its yotmg, especially in the art of hunting, than 
the lion. Parent and child go out together on a 
hunt and the cub crouches and races and creeps 
furtively in exact imitation of the bigger beast ; and 
at last no doubt sees how to spring as well as how 
to follow and trail. But it can hardly excel the 
otter which is certainly the most thorough instructor 
among English animals. It has invented games, 
just as Colonel Campbell invented them in the War, 
which are designed to keep the young cheerful as well 



W. 0. Bar ridg« 

MOTHER TRAINING FOR WOLF AND BEAR 
Predatory animals put their cubs through an intensive training. 
Here we have a prairie wolf (bottom) attending to her cub. Above 
are three black bear cubs up a tree where they have fled iroxn 
some dogs. They have already learnt a useful lesson. 


1846 



Arthur Brook 


BIRDS THAT ARE BUSY TEACHERS OF THEIR FLEDGLINGS: PHEASANT AND BUZZARD 

Birds are most industrious instructors of their young. Sometimes the fledglings, on developing the flight feathers, are very imwilUng to 
leave the nest and go flying. The age-old struggle to conquer the air and, first of all, the fear of it, has to be g^ne over again. All 
sorts of tricks ate used to get over the difficulty— sometimes the parent will pitch its young one into space so that it has ;ust got to fly 
whether it cares to or not. Below is a pheasant with a chick on her back. Above we have a pair of buzsards at their nest. 


1547 


Nature’s Schools 


will dogs and cats, throwing up bits ol 
wood or other pla5dhings into the air. 
There is certainly an element of play in 
the vixen's lessons ; but for the most 
part the other animals give instruction 
that is definitely and directly concerned 
with the business of life, with the acts 
of hunting or being hunted. 

It is very difficult in watching ani- 
mals at school or elsewhere to be sure 
what is done by mere instinct, what by 
the lessons of experience acting in 
co-operation with instinct. Birds and 
most insects, except ants and bees, 
make nests without any teaching what- 
ever, and sing songs without any 
teaching. If you take a yoimg thrush 
out of th<? nest and keep it in an aviary 
it will when the time comes, if you 
give it the chance of collecting mat- 
erials, make a nest just like the parent 
ne^, wiU draw the bents through mud 
and water and line the nest with mud. 
The male will also sing very much 
the same song as its father sang, though 
he was almost silent and certainly did 
no teaching when the young bird was 
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BRED TO DANGER: GNU AND BARBARY SHEEP 
Generally found in open couuti'y in company with zebras the brindled gnu or wilde- 
beest of Africa (bottom) is far better able to defend itself than any zebra. The 
horns are curved in the most formidable way, so ais to come into play for a thrust 
at the end of a charge. Above is a Barbary sheep and two lambs. 


under his care. The young geometric 
spider will make a perfect geometric 
nest with the same radii and the same 
sticky threads as its mother used in her 
design, though it has never had ex- 
perience of such a web, much less 
learned to make it. Only the higher 
animals must go to school if they would 
learn the business of life. The nearer 
they approach to reason the more 
necessity is there for instruction. 

What the higher, or school-going 
animals are, is not always easy to say. 
Lord Avebury, as we have seen, 
thought the ant was more intellectua] 
than the ape ; but in general you may 
decide by the size of the brain. The 
chief difficulty comes in comparing birds 
with mammals, for birds have a good 
brain for their size, are v^ bright 
a:nd intelligent and can certainly learn 
readily. Very many of them are 
mimics. It is not only the parrots and 
minahs and starlings that can learn a 
sort of speech. 

The hippopotamus teaches its young 
to swim very much as the duck, which 
fdfqibly carries its ducklings under the 
water ; and the one animsd is as clever 
as the other at both the teaching and 
the learning.* 

The question is : Is the next 
generation a little wiser than the last.? 
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Chapter CXXXI 


Shell-Life of Pond and Stream 

By Edward Step 

Author of “Sholl Life” 


W HEREVER there is a natural depression in the 
grotmd surface, or one that has been left by 
man after digging out clay or gravel, falling 
rain, surface drainage or a neighbouring marsh or 
spring will fill it with fresh water. Not many months 
after it has been converted thus into a pond, a little 
exploration will show us that the hollow has become 
tenanted already by many forms of life — vegetable 
as well as animal, for the former is a necessary basis 
for the latter. This rapid population of these 
isolated bodies of still water, large and small, has 
often occasioned surprise and speculation ; but re- 
peated observations have shown that the principal 
agents in the introduction of water-weeds and snails 
are the feet of aquatic birds. 

At first, invisible spores of low green algae drop 
from the atmosphere, and these, germinating quickly, 
give off much oxygen, which makes the water habitable 
for air-breathers. Then a mallard, flying across from 
water perhaps miles 
away, drops in to in- 
vestigate this new resort. 

To the webs of his feet 
are still clinging a few 
plants of duckweed, or a 
scrap of one of the larger 
pondweeds that can pro- 
pagate itself by throwing 
out new shoots. On these 
there will be, almost surely, 
a few eggs or young of the 
water-snail. Insects come 
on the wing and deposit 
the eggs of their aquatic 
larvae ; newts and frogs 
come afoot. 

The fresh-water molluscs, 
like those of the land, had 
their origin from those of 
the sea; and though, thus 
stated, it appears to have 
been a violent change from 
salt-water to fresh-water 
conditions, there is every 
reason to believe that it 
was effected gradually. 

We may form an idea of 
the transition by observing 
present-day moUuscs of the 
upper sea-shore and the 
estuary. The limpets and 
several of the top-shells 
and winkles spend hours 
between the tides each 
day, on the rocks well out 
of the water, which is 


probably the way in which the original land-snails 
became accustomed to a new mode of life. In a lilie 
manner, some of the fresh-water forms may have 
arisen from those we find in the higher rock-pools that, 
except at spring-tides, receive water only from the 
clouds. The rough winkle, for example, is in the air 
for a greater part of the day than it is in the water ; 
and the long interval appears to be essential for 
its comfort, as though it were preparing itself for a 
terrestrial future. 

^^THERS, we know, like the pretty fresh-water nerite, 
^ found their way inland via the estuaries, at first 
into brackish and then into fresh water, ascending far 
up the big rivers, thence into the streams. In flood- 
time when the streams and brooks overflow, some of 
the molluscs would be carried into the ponds, and 
left there when the surplus waters drained back into 
their old and proper channels once more. 

In the change over from 
marine to fresh-water con- 
ditions of existence, the 
difficulties must have been 
great. In all probability 
only a few forms sur- 
moxmted them and were 
able to transmit their 
modified organization to 
other generations : for the 
species now found in our 
ponds and streams repre- 
sent only a few of the 
naturalists* families." 

The structural organi- 
zation of many of the 
pond-snails is somewhat 
simpler in character than 
we find in the land-snails. 
A detailed comparison 
would be out of place 
here ; but it may be 
pointed out that the mem- 
bers of certain groups have 
only one pair of tentacles 
or *' horns,** and these 
have their eyes at the base 
instead of at the tips of 
these organs. Though the 
individual is both m^e and 
female like the land-snails, 
the sexual apertures are 
apart, permitting union 
with two other snails at 
the same time. Like land- 
snails, they are air-breath- 
ers ; and to permit of their 



PRODUCING PEARLS IN PONDS 

One of the so-called water mussels, Unio lumiduSt illustrated 
above, product Individuals that sometimes ‘ form pearls 
within their shells. This particular species is found in ponds 
and lakes as well as m the rumung water of rivers. 
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VARIED SHELLS FORMED IN FRESH WATER 

Hflow is a specimen of a frc*sh-vvatcr bivalve* Sphaerium corn^um 
with a hanclsoine brown shell. Above arc Heft ami centre) views 
of Vivapora showing the opening of the shell and the reverse side 
and (right) a fresh-water snail, Planorhis cornea. 


remaining under water without drowning, a fold of the 
mantle serves as an air-chamber, which has to be re- 
charged by frequent visits to the surface of the pond 


The moufh is furnished with cutting jaws, and 
with the hook-studded ribbon-tongue which rasps 
the food, as in land-snails and sea-snails. As a rule, 
the pond-snails are vegetarians, subsisting upon the 
abundant water-weeds and confervae. For this 
reason, in Victorian days when aquarium-keeping 
was a society fad, they were allowed to share a vessel 
with the goldfish, in order to keep down the growth 
of algae on the glass. They did more ; their 
eggs and young often enabled the starved fishes to 
live. For there is a curious but wide.spread belief 
chat goldfish do not need food. The truth is they 
can fast a long time, but not indefinitely. Thus 
the pond-snails were useful to both foh and 
owner. 

If we allowed a little imagination — regardless of 
’’^fSets — to play in this matter, we might see the little 
blue-rayed limpet of the olive seaweeds making its 
way up the river and becoming changed into the tiny 
fresh-water limpet of our streams. The collector of 
shells who khew nothing of the animals would have 
no hesitation in putting this next to the marine 
species; an*d even the great Linnaeus was sufficiently 
misled by the similarity of form to put it near the 
common limpet. The animal shows no affinity with 
the real limpets, but comes close to the snails of the 
pond. 



HANDSOME SHELL ACCIDENTALLY INTRODUCED INTO ENGLISH RIVERS 
This yellow or green-brown shell marked with bandu oi purple and deep brown was fortuitously introduced into England during the 
nineteenth century. First located in the Surrey Docks, whither it had probably journeyed upon imported timber, it has since spread 
into most counties by way of river and canal. Its real home is in the rivers and streams of Asia, which flow into the Araf and 
Caspian Seas, The photographs show (left) the shell slightly open, (centre) one valve from the side and (right) the valves closed. 
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Anodonta cygnea opened to show anatomy 


Anodonta anatina 





Outside of Anodonta cygnoa 



Unio margaritifer (inside) 


FRESH-WATER MOLLUSCS FROM SLOW AND FAST RIVERS OF, BRITAIN 

The uDoer and lower photographs on the left are of the fresh-water mussel Anodonta cygnea. Below is the shell from the outside and 
above we have the valves opened to show the animal inside. It is found in slow or stagnant water, such as that of cana^. It measures 
inline eight or nine inches long. Anodonta anatina (right centre) is a smaller member of ® 

shell. Vnio targariiifer (right bottom and top) is another fresh-water mussel but it lives in fast water. Photos E. Step & H. Bastin. 


This fresh-water limpet is a small creature with an 
oval, limpet-like shell of yellow-grey tint, not more 
than a third of an inch long, its spire curled slightly 
to the rear with an inclination to the right side. 
This form of shell is fitted for the life it leads in 
swift-flowing streams, where it glides over stones at 
the bottom, cropping the weeds and aquatic moss 
(Fontinalis), or clustering on the rocks of a cascade, 
A smaller species, known as the lake limpet, 
prefers the quieter life afforded by the slower rivers, 
canals, lakes and ponds ; but it is not of such general 


occurrence as its larger relation. The shell is more 
oblong than oval, flatter, and the slight spire turns 
to the left : points by which the two species may be 
determined readily. 

But we have at least one fully verified example of 
the progression of marine snails from the estuaries 
until they become inhabitants of purely fresh water 
also. This is Jenkins's spire -shell, a diminutive snail 
less than a quarter of an inch in the height of its 
shell. By the middle of last century it had made its 
way through the brackish waters of the lower Thames 




Fresh-water Shells 




Two other snails of flowing 
water and of similar type to, 
but much smaller than, these 
river snails may be mentioned : 
they are the common bithynia 
and Leach's bithynia. They 
are more conical in outline, 
with sharps spire, and the 
mouth is closed by a thick 
chalky door. The common 
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FRESH-WATER SNAILS THAT ARE A BOON IN AN AQUARIUM 


For those who have an aauahum the fresh-water snails of the family Limnaea are 
extremely useful. Their chief food consists of decomposing matter, both vegetable 
and animal, and by consuming this they help to keep the water clean. Below we see L. 
stugnalis, while above are (left) L. peregra and (right) L. aurieularia. 


as far as Gravesend. By the nineties 
it had pushed up to Greenwich ; to- 
day it may be found in the streams 
and rivers of the central parts of 
Britain ; though on the Continent of 
Europe it still appears to be restricted 
to the estuaries. This interesting 
little mollusc belongs to the group 
that have four tentacles and the mouth 
of the shell closed by an operculum 
attached to the tail — the latter character 
causing them to be classed as Oper- 
culates. Jenkins s spire-shell is unique 
in the fact that no male specimen has 
been foimd so far ; yet the race is kept 
up by the unaided efforts of the female ! 

The fresh-water nerite has a small 
but solid shell of obliquely oval shape, 
varying from yellow to black in its 
ground colour, splashed or chequered with white 
or purple. The half-round mouth is closed by a 
stony plate of the same shape. The animal is yellow, 
spotted with black, and its black head is extended 
into a snout like that of the sea-shore Tops. It is 
found in rivers and canals in England and Ireland. 

largest and most striking of these snails that 
-■* can retire behind closed doors is the river snail, 
though the door here is only of thick, homy sub- 
stance. The form of the shell is that of an 
exaggerated periwinkle which has lost its stoniness. 
It is about an inch and a half high, with a blunt 
spire, and the ground colour is a pale dirty green 
over which run spirally^ three dull brown bands ; 
the mouth is oval, and the door fits it with accuracy. 
The dark grey or brownish animal is spotted with 
yellow, has a broad foot and a distinct snout. The 
male may be known by the right tentacle being 
shorter than the left, and somewhat clubbed : the 
sexual organ is pouched in it. The female retains 
her eggs until they have hatched. The very young 
shells are hairy, and bear three spiny ridges, which 
are replaced later by the brown bands. It Is found 
in the slow waters of rivers and canals of England 
as far north as Yorkshire ; in Wales, and rarely in 
Ireland. The related Lister's river snail is very 
similar but slightly larger, with a more glossy and 
thinner shell, which has a sharper spire and a more 
circular mouth. It is foimd under. similar conditions 
to those of the last-named, but only in England. 


bith3mia is found in . sluggish streams, ditches and 
ponds, but its northward distribution extends only to 
southern Scotland. The dark brown or blackish animal 
has thread-like tentacles, and its eyes are not stalked. 
Its eggs, dnited in a gelatinous band, are attached 
to stones and weeds. The pale brown shell is only 
about half an inch high, of which the body-whorl 
accounts for more than half, conical in generi shape 
with an oval mouth. Leach’s bithynia is not hdf 
the size of the other, and is a more local shell in 
parts of England and Ireland, but does not occur in 
Scotland. It is much thinner and paler, and the 
mouth is nearly round. 

Three other snails of this group found in slow 
waters and p)onds are the very small valve-shells 
of similar structure to the bithynias, but they wave 
a respiratory plume outside the shell as they glide 
in companies over the weeds. The common vive- 
shell is brownish-yellow, rather globular, with a 
lower spire than in bith5mia, and the round mouth is 
closed by a thin homy door. The yellow-grey animal 
is almost transparent. The flat valve-shell is not only 
smaller and thinner, but has no raised spire, the coils 
taking the form of a disk. At first sight, it might be 
overlooked as one of the trumpet-snails (dealt with 
later), but the door to the mouth shows the difference 
at once. The valve-shell animals are hermaphrodite. 

More familiar to the observant rambler are what 
we may call the pond-snails, of the genus Limnaea, 
the general form of their thin yellow or brown shells 
recalling that of the whelk — and we have heard the 
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great pond*snail referred to as the 
freish-water whelk, and the early 
naturalists so classed it. There is 
a large body-whorl above which 
the smaller whorls form a tall, slender 
and sharp spire; the mouth is a 
long oval. Large specimens are two 
inches high. 

The yellow-grey animal has large 
flat tentacles with a broad base 
tapering to sharp tips. It is very 





Mm 

m 




tL liaatin 


SHELLS TINTED IN YELLOW, BROWN AND GREY 

There is only one species of the mollusc family Neritidae in Britain, 
and its name is Neritina fluviatalis. Below wc see it natural size 
and above two views which arc both considerably enlarged. It 
attaches itself to stones on the beds of streams. 

active, and does not restrict itself to vegetable food : 
it has been known to kill and eat young newts, and 
we have seen scores of them feeding upon a drowned 
dog ; a newspaper cast upon the pond by an untidy 
tripper will be covered and eaten by the snails. Full- 
size examples of this snail will be foimd only in large 
bodies of water. 

The marsh-snail, which is very like the last-named, 
is only half the size, with the body-whorl less expanded 
and the mouth, consequently, much narrower. The 
colour is brown. It is found in shallow pools, marshes, 
and often where there is no free water; among the 
wet vegetation of bogs. But the dwarfed marsh- 
snail. which looks like a half-grown and paler marsh- 
snail, inhabiting similar situations, is more likely 
to be found out of water. This amphibious habit 
is often very costly to the sheep-farmer, for this 
snail is an intermediate host for the liver-fluke 
which causes “ rot " in sheep. When the flock is 
turned out to graze a marshy pasture, the snails 
are eaten with the grass, and the parasite makes 
its way to the sheep's liver. 

Another member of this group is the smooth 
pond-snail, which is more cylindrical in the shape 

its glossy shell, which has a narrower, pear-shap^ 


mouth. It inhabits ponds and ditches, but is of only 
local occurrence, and more plentiful in the North of 
England than elsewhere. The most ubiquitous 
species, however, is the wandering snail, to be found 
in slow and stagnant waters ever5^here, and getting 
its name from its habit of journeying through the 
wet grass in search for new worlds when its fecundity 
has caused over-population of its birthplace. It has a 
thin yellow or brown shell, about three-quarters of 
an inch high, which is nearly all body-whorl, the 
spire being usually quite small. The oval mouth is 
very large and almost as broad as the body- whorl. 
It is, however, a very variable species, and the 
proportions differ according to the water content of 
the ponds in which they are found. Even more 
extravagant in the mouth opening of the shell is the 
ear pond-snail, whose body-whorl is almost as wide 
as the height of the shell and its aperture shaped 
much like the human ear. Owing to the great 
breadth of the body-whorl in adult examples the 
spire looks ridiculously small. The black and white 
dotted brown animal is rather sluggish, and when 
walking carries its shell across its back. It is found 
in large ponds, canals and slow streams, but is quite 
local in its distribution. 

'T'he two species of bladder snails are more inhabi- 
tants of ditches and sluggish streams than of 
established ponds, though they may make a temporary 
visit to these. The fountain bladder-snail is the 
more familiar species, and its empty shell may be 
mistaken for one of the varieties of the wandering 
snail ; but the material is much thinner and it will 
be found that the wide opening is on the reverse side 
of the shell. 

When the dark grey animal is in possession and 
gliding along with jerky motion, there is no mis- 
taking it for any other ; the mantle extends far 
outside the shell and its finger-like lobes wrap the 
shell, almost covering it. The head bears a pair 
of very long, slender tentacles turning outwards, 
and between them at the base are the eyes. The 
moss bladder-snail has a longer, more slender shell 
with a narrow mouth. It is not at all covered by the 
mantle ; and the blackish animal has much shorter 
tentacles. Both species resemble some of the slugs 
in spinning mucus threads from water-weeds to the 
surface-film, on which they glide up and down. 
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The animal has a large yellow 
foot, by the aid of which it buries 
itself partly in the mud. The 
hinder extremity of the shell is 
left in the open water, and 
through a fringed space in the 
mantle a current of water is 
drawn in. This passes over the 
gill-plates, and microscopic food 
contained in it is collected and 
passed on to the mouth. 
Large numbers will be found 
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ENLARGED VIEWS OF LITTLE SHELLS OF DITCH AND POND 

A curious feature of the little shell, which is widely distributed in Great Britain and 
called ValveUa piscinalis (bottom left) is that the central spire is so flattened that 
the shell is almost a disk. Next to this we have (bottom right) SegmetUaria nitida. 
Above are Bithynia tentaculaia (left) and Apleiba hypnorum. 


Then there are about twelve snails 
whose shells are coiled in one plane, with 
the mouth to the left side, as in the 
bladder-^ails. They are known usually 
as trumpet-snails. Most of them are 
quite thin disks, from a quarter to less 
^an an eighth of an inch in diameter ; 
but one of them is nearly half an inch 
thick and more than an inch across. 

This is the ram’s-hom or great trumpet- 
snail, which is reddish-brown or olive 
in colour, paler above than below ; 
there is also a variety with a yellowish 
white shell. The mouth of the shell 
would be circular but for the bulge of the next 
whorl. The dark brown animal, which is very 
smajl in relation to its housing accommodation, has a 
short head with a pair of long, slender tentacles, with 
the eyes between them at the base. A lobe of the 
mantle on the left side acts as a gill ; it has red blood. 
Although local, it is a widely distributed species, 
except that in Scotland it is found only in the south. 
Its habitats are ponds, streams and canals. 

I T remains to make brief mention of a few of the 
bivalve molluscs that find a living in the ponds 
and streams. They are known as fresh-water 
mussels and cockles, but though they have considera- 
ble resemblance to the marine molluscs with the same 
popular names, it must not be assumed that the 
relationship is very close. The structure of bivalves 
has been dealt with already, in the article on sea- 
shells, and will apply to those of the fresh waters. 
By far the most striking of these British bivalves is 
the swan mussel, found partly buried in the mud 
of Takes, large ponds, canals and rivers, the finest 
example, occurring in two forms — which some regard 
as distinct species. Its dissimilarity to the edible 
mussel of the seashore is evident when we compare 
the relative positions of the beaks " of the two 
animals. That of the mussel is at one end of the 
greatest measurement and the true length of the shell. 
In the swan mussel the breadth of the shell is greater 
than its true length, which is, of course, from the 
beak to the opposite margin. The thin shell is greenish 
yellow with concentric lines of brown, in some forms 
with green lines radiating from the beak ; the inside, 
however, is white. 


crowded together, average specimens measuring 
five or six inches, but older ones may be nine inches. 
The eggs — ^about 300,000 — are retained in a pouch 
until they hatch in a larval stage with a temporary 
shell. These pass into the outgoing current of water, 
and their shells being furnished with hooks, they 
attach thomselves to the fins of fishes and so get 
themselves carried to a distance from their birth- 
place, when they drop into the mud and develop 
permanent shells. 

Three other freshwater mussels are distinct, from 
the lower edge of the broad shell being almost straight. 
One of these is the pearl mussel, for which there was 
formerly a sort of “ fishery in the north, a very 
smaU percentage of the old mussels containing pearls 
of various colours. Another species is known as the 
painter’s mussel, owing to the fact that artists* 
colours were sold formerly in these shells, as artists* 
gold is supplied still. The third species is the river 
mussel, whose shell is of thicker material and the 
valves more inflated. The shells of all three — which 
are elongated ovals in shape — show an advance upon 
the swan mussel in having a few hinge-teeth, which 
the latter has not. 

Another fresh-water mussel is very similar in 
appearance to the true mussel of the seashore, and, 
like it, spins a byssus as a holdfast. This is the zebra 
mussel, so called because its yellow-brown shell is 
marked with wavy lines of a darker tint. There is 
geological evidence that it is an ancient member of 
the British fauna ; but in recent times it was unknown 
in the living state until early in the last century, 
when it appeared in the Thames, journeying, it is 
believed, on vessels from the Baltic ports. 
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Creatures that Love the Dark 

By F. Martin Duncan 

LSbrarifiii to the Zoological Society of London 


*'y^REATURES that love the dark naturally 
\ j suggests to our minds the owls, the bats 
and the moles, who shun the honest light 
of day and so have gained a bad reputation. Then 
there are the nocturnal beasts of prey that skulk in 
their lairs when the sun is in the sky and steal forth 
under cover of darkness seeking whom they may 
devour. But none of these creatures, although 
they love darkness, lives altogether in the dark. 
One can never be quit^ certain that a beast of prey 
may not be wandering about in the daytime. 

Owls hawk over the countryside in the full light 
of the moon ; bats leave their hollow trees or ivy- 
covered towers in the twilight ; and even the mole 
will emerge from his underground fortress in the 
evening or the early hours of the morning in order 
to drink at the nearest pool or stream. 

Strange and varied are the ways of many of the 
creatures living in this world of ours, and truly 
amazing, at least to the human mind, is the extra- 
ordinary existence led by some of the lesser and little 
known inhabitants of the animal kingdom. Of all 
those who dwell in the strange places of the earth 
few are, perhaps, more remarkable than the **cave 
animals.*' They are veritable “ children of darkness,** 
for they pass their whole lives in a state of perj^etual 
night ; entombed in deep sub- 
terranean caverns far below 
the surface of the earth, where 
no ray of light can penetrate. 

In both the Old and New 
Worlds, especially in the caves 
of Austria and in the famous 
caves of Kentucky, living 
creatures belonging to many 
different types of animals are 
foimd leading this strange 
unnatural existence. They are 
the descendants of those who 
once, ever so many years ago, 
lived above ground in the 
ordinary way in cavernous 
regions, and who were acci- 
dentally carried down to the 
world below ; or, peradventure, 
having wandered into one of 
the numerous entrances that 
lead to these caves, lost their 
way in the vast, dark laby- 
rinths into which they had in- 
cautiously strayed and so were 
unable to return to the light. 

M6st of the bold adven- 
turers probably perished, but 
those who survived adapted 
themselves to their new en- 


vironment and became the founders of the strange 
races of animals that inhabit the underworld to-day. 

Naturally the majority of these cave dwellers 
are small creatures such as insects, spiders, and 
myriapods. They are mostly blind, or nearly so, 
their eyes in the course of generations having de- 
generated from disuse and the absence of the necessary 
light stimulus. But this is not invariably the case ; 
insects with well-developed eyes occur in many of the 
caves, and these presumably are forms which have 
not been long incarcerated ; while in certain species 
of beetles the females only have lost their sight. 

l^wiNG to their sojourn in the realms of darkness, 
where from year's end to year’s end there is no 
variation in temperature, no night or day, no winter 
or summer, few enemies to contend with, and very 
little in the way of food, other changes and 
modifications in the structure and appearance of these 
troglodytes have, through successive generations, 
been gradually brought about. Absence of light 
has resiflted in loss of pigment, consequently they 
are mostly white or very pale in colour. Lack of 
nourishment has caused a general depauperation and 
a diminution in size, so cave insects are as a rule 
considerably smaller than their relations of the 
outer world and often mere 
skeletons ; while their limbs 
and feelers have become longer 
and are extremely attenuated. 
On the other hand, in com- 
pensation for the loss of eye- 
sight the senses of smell and 
touch are in most cases re- 
markably acute in these cave 
dwellers ; the slightest vibration 
in the air seems to affect them 
and put them on their guard 
against possible danger. 

Many cave animals, in spite 
of their sightless condition, 
are surprisingly sensitive to 
light. The flash of a torch 
will send crowds of tiny beetles 
scurrying to hide themselves 
in the nearest available cracks 
and crevices. Indeed, from the 
way some of these little crea- 
tures run briskly about, ex- 
ploring the ground as they seek 
for fo^, it is difficult to realize 
that they are totally blind — 
they behave, in fact, in exactly 
the same way as their allies 
that live above ground in the 
daylight and have eyes. 
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AMERICAN BURROWING OWL 
Found in both North and South America the bur- 
rowing owls arc rather strange birds. They make 
their homes away from the sunlight down the 
burrow of a prairie dog or other tunnelling animal. 
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the explorer to capture mie 
of these little creatures. 

The Anophthalmus belong to 
the same family as the fierce, 
brilliantly coloured tiger 
beetles that spend their active 
hours running about and 
hunting for small defenceless 
insects, or other soft helpless 
creatures, in order to devour 
them. Hiese blind Carabidae 
are found in the caves of 
Atistria as well as in Kentucky, 
while other species, with very 
small eyes live under large 
stones, or in deep fissures in 
the soil in various parts of 
the world. The latter are very 
minute and extremely sluggish 
in their ways. But the totally 
blind, subterranean represents* 
tives of the family are said to 
be as quick and agile as the 
predaceous tiger beetles, and 
behave exactly as if they 
possessed eyes and were able 
to see in the dark. 

Then there are several sub- 
terranean grasshoppers and 
crickets (whose progenitors, 
ignoring the famous proverb, 
“ Look before you leap,’* once 
leaped too far and disappeared 
for good and all in the deep 


The least known cave insects are the Adelops and 
Anophthalmus beetles. The adelops are related to 
the sturdy burying-beetles (noted for their habit of 
interring any small animal they happen to find lying 
dead upon the ground). The species found in the 
celebrated Mammoth Cave of Kentucky is a minute, 
colourless insect, absolutely blind — only the rudiments 
of the outer eye having survived the long years spent 
by successive generations in perpetu^ darkness. 
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I^EEP in the earth, where never a ray pierces the 
^ stygian gloom, the little adelops live and move 
and have their being, and reproduce their kind true 
to type. Blind from birth, for no trace of visual 
organs has been discovered in the larval form, they 
appear to suffer but little inconvenience from their 
sightless condition. They are wonderfully active 
and wary, instantly detect the approach of danger, 
and run so quickly that it is by no means easy for 
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LONO-EAMO bat 

Discovered m its hidinft-place, the bated Ih^t ot day was let Id 
UTOO this lover of darlcness so that it might be ^otographed- 
Above We see it entering a holiow tre^, where it can spend the day 
>ti its favburite glOom ubUI diiSK ebmes to set it free. 
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recesses of the earth) that drag out a 
strange and unnatural existence, shut 
out fiom the sun in whose rays their 
more fortunate relations chirp so cheerily. 
Some of the crickets in the sm^ler 
caves still possess eyes, although the^ 
organs can be of little use to them. 
They spend their time clinging to. the 
damp walls and jump about with great 
alacrity when they are disturbed, waving 
their long feelers in the most ridiculous 
manner. Others are totally j^tid, and 
in the Mammoth Cave" lives a weird, 
aberrant grasshopper having neither eyes 
nor wings ; a mere skeleton of an insect 
with extraordinarily attenuated legs, and 
thread-like antennae Of prodigious length. 
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- LONG-TAILED FIELD MOUSE THAT PREFERS DARK TO DAY 

Disliking the glow of day the long-tailed held mouse spends the waking hours ot 
ordinary folk asleep, only bestirring itself at twili^t. In the lower photograph we 
see one of these little creatures starting for home after a food hunt. Above the 
mouse is hurrying back to rest having stayed out a Utile later than usual. 


of beetles, besides killing and eating 
any spiders, mites, etc., that tliey en- 
counter in their peregrinations. In any 
case their food supply must be extremely 
•scanty, and this condition of things is 
probably one of the chief causes of their 
reduced size and general emaciation. 

Several species of spiders and their 
long-legged relatives popularly called 
harvestmen have exchanged an out-of- 
door life for a hermit-like existence in 
subterranean caves, where they lurk 
under stones or in deep crevices. They 
are, for the most part, weak, diminutive 
creatures, more or less blind ; though 
certain species, living in “twilight caves," 
differ very little from their allies in the 
upp)er world. 

Some of the most aberrant spiders 
found in the . deeper caves still retain 
their ancestral habits to a certain 


What all these insects feed upon is a puzzle, as no 
plant life, with the exception of a very few fungi, can 
exist in the deeper caves owing to the complete lack 
of light. The adelops beetles and other scavengers 
in the Kentucky Caves congregate in greatest numbers 
in places where exploring parties are in the habit of 
picnicking, and doubtless live fairly well upon the 
crumbs and fragments left, by the visitors. . Cave 
centipedes probably manage to eke okt '& meagre 
existence by feeding on decayed wood ^d mre fxmgus 
growths. Numbem dt them have pften^ been seen 
feasting on the hardened drops lef taHow j'^chJhad 
fallen on ^e beaten tracks ^ jflie "‘ft®,' 

candies carried by tourists ; but 
use of the electric torch has roSEl^ J^ese little 
troglodyte of 0^ of their c^ef sources of ^tetenance. 

How the bKh^ contimie to 

sustain Me is ^ guided 

hy sotmd sehs«?sr^W,‘^ey seek out 

and devot# the l^ae of theif and other, species 


degree. A few still spin weak, irregular 
webs, although this proceeding is quite useless in their 
changed environment ; indeed, it is an unsolved 
problem how these sedenta.ry spiders live, unless they ' 
subsist upon mites and other minute creatures that 
may occasionally wander within their reach. Other 
spiders continue to weave silken cocoons round their • 
egg«; though such, protection is no longer necessary 
in a situation whare'climatic conditions never vary. 
Ili the MammpjthXaye tiny, oval cocoons, measuring 
no more than thfe eightJ| of to inch across, contaimng,j 
from two eggs, toe not infrequently found 

tucked away undto T^e stones. They are the work 
. ,pf the Anthrobih, a delicate white spider, faintly 
ttrtged with pink, in which all traces of eyes litve 
disappeared. - 

In the|[reat Mammoth Cave, which covers an area ' 
some Sjfioo square miles in extent, ar^ many still, 
dark Jakes and d^p, silent pools ; whifetjtough the 
ma?(0 of chamber, ^ottpes, pits, avenues Ihd laby- ; 
rinths of which the cave is compost several stream.s 
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and rivers wind their way. Naturally one would not 
expect these subterranean waters (udiich bear such 
s^propriate names as the Dead Sea,** River 
Styx/* ** Lethe Lake,** Devil's Cooking^ Tub/* etc) 
to be highly populated, but they are by no means 
altogether devoid of We. *W^ite, eyeless worms 
wriggle about among the pebbles at the bottom of 
the streams, a few phantom-like fishes and minute, 
glassy-looking crustaceans move silently about in 
the dark waters. The food supply of these creatures 
must be scanty to the last degree, and, unless they 
devour one another, they must depend chiefly upon 
the animal and vegetable debris washed down from 
above ; as the waters in these caves are very clear 
and practically free from organic matter. 

All the aquatic, subterranean animals are white, or 
almost colourless, .and more or less transparent, and 
nearly all are blind. The few exceptions to the rule 
do not, in most cases, belong to the true, old- 
established cave dwellers, but are casual visitors that 
have been carried down the " sink holes,** or inlets, 
by which the water enters the caverns from the upper 
world. Curiously enough, many of the aquatic 
animals appear to be more closely allied to marine 
than to fresh-water forms, and are believed originally 
to have found their way underground through sub- 
marine fissures. 

of the most interesting of these denizens of 
the deep ** is the blind crayfish (Cambarus 
pellticidus) of the Mammoth streams and rivers. It is 
a delicate little creature, hardly two inches long, with 
slender legs and claws. As its name implies, it is 
very transparent, and although usually colourless 
it is occasionally a pale greyish hue. 

When in its natural habitat the crayfish appears 
to live chiefly upon smaller species of Crustacea; 
although itwfll seize anything in the way of food 
that comes within reach of its claws. Its cautious 
behaviour when, in captivity, it encounters any- 
thing imusual has been amusingly described by 
Professor Putman, who has kept specimens of 
Cambarus peUucidus in his aquarium. 

He says, “ As soon as the food is dropped 
into the water the blind cra3rfish darts backw^d 
and then extends its antennae and stands as if on the 
alert for danger. After a long while, sometimes from 
fifteen to thirty minutes, it will cautiously crawl 
about with its anteimae extended as if using them 
for the purpose of detecting danger ahead. On 
approaching the piece of meat, and, before touching it, 
the animal gives a powerful backward jump and 
remains quiet for a while. It then cautiously ap- 
proaches again, and sometimes will go through the 
performance three or four times before it concludes 
to touch the article, and when it does touch it, the 
result is another backward jump.** Finally, after 
advancing and retiring in this manner several times, 
the CTdcyS^ timidly feels riie morsel of food with its 
antennae, and whm quite satisfied that the thing is 
not dar^erous it takes it in its claws and tarries it to 
its tnou^ 


The tenants of the dark waters appear to be 
engaged in an endless game of blind man*s buff,** 
a grim game, in which all the i^ayers are blind, and 
those who are ** caufeht ** usually pay forfeit with 
their lives. Thus, while groping with his sensitive 
antennae for slender blind prawns, shrimps, and 
lesser crustaceans, the blind crayfish not infrequently 
itself falls a victim to a hungry blind fish ! 

The blind fish {Amblyopsis spelaea) haunts the 
River Styx of the Mammoth Cave as well as other 
subterranean streams east of the Mississippi. It is a 
small, colourless fish, never exceeding five inches in 
length, with sightless eyes, which are mere vestiges, 
completely hidden under the skin. To enable it to 
find its way about the fish has a large number of 
“ touch organs *' provided with delicate, highly 
nervous filaments, arranged in a series of transverse 
ridges on each side of its head. 

T IKE most cave dwellers the Amblyopsis are very 
^ timid. They spend most of their time hidden 
under rocks and stones at the bottom of the water, 
though now and again they rise to the surface like 
white aquatic ghosts ** and swim about in search of 
food. But they are ever on the alert, and at the least 
unusual disturbance in the water they dart away, dis- 
appearing into the inky depths below. Some natur- 
^sts assert that these blind fishes have very accurate 
hearing and take alarm at the softest whisper. 
Others say that they are not sensitive to sound, but 
are immediately affected by the slightest vibration. 

The Amblyopsis is popularly called the “big blind 
fish ** to distinguish it from the “ little blind fish,** a 
smaller species, rejoicing in the scientific name of 
TypMichtys subterraneus, often foimd in the same 
situation. Another interesting cave dweller is the 
blind fish of Cuba (Lucifuga dentures) that although 
living in fresh-water subterranean streams is closely 
alUed to certain small fishes in the tropical Atlantic 
and Indian Oceans. This little fish is covered with 
minute scales and is provided with tactile organs, in 
the shape of small raised tubercles bearing sensitive 
hairs, with which to feel its way about in the dark. 

Two famous subterranean dwellers are the cave, 
salamanders — the Old World proteus, or olm, and 
the blind salamander of Texas. Hie “ olm,** to give 
this peculiar creature its most popular name, is 
found only in Camiola, Carinthia, and Dalmatia, 
where it lives deep down below the surface of the earth 
in the underground waters that flow through dark 
caverns and enormous stalactite grottoes, few of which 
have ever been thoroughly explored ; and it is only 
at flood time, when the waters are at their greatest 
height, that this strange archaic animal is to be seen. 

olm has a snake-like body about a foot tong, 
^ with a long, narrow head and muzzle, the latter 
being abruptly truncated at the tip. The small, in- 
adequate limbs are set widely apart and are most 
unsatisfactory from a locomotory point of view. But 
this is of little consequence to the olm, which is one of 
the most sluggish of creStures, and spends most of its 
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Little OWL at home and a fierce “tame ” owl 

The w»y* of animals are very varied and a little owl is one of the more owom variafitma am^ bir*. ' It ■ AaW' ^ 
both clay and night filers, in daylight it suflers considerebly if it shows it^ too much, fcir ^ anwll birds to the ; immec^ « 

the spot where it has cnosen to perch are very Jiable to gather together for the pimiose of mobl^ the owj. Bto a t n^ L It toak«» ™ 
powdr felt, kiiling roosting birds and pouncing on neld mice. The upper photograph shows an owl Uttog if* keeper s Eog^. 
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xdl Dark 


lie i j*ig rnotioaless upon a 
mcky ledge, or amongst the 
stones at the bottom of the 
water/ With the exception 
of the bright red gill-tufts on 
each side of its neck this sala- 
mander is perfectly white from 
nose to tail, but if brought up 
to the siirface and exposed to 
the light it will gradually 
darken and ultimately turn 
jet-black. The eyes of the 
creature have degenerated and 
are completely hidden beneath 
the opaque skin covering the 
head, and, judging from its 
behaviour when kept in an 
aquarium, it appears to be 
guided towards its prey by the 
movements in the water, and 
possibly by its sense of smell. 

But although the olm in its 
natural home in the deep 
places of the earth probably 
snaps up any small creature 
carried by the water within its 



INDIAN SAND SNAKE, A NIGHT HUNTER 

. Living in open sandy places and hiding under rocks by day, the sand snakes of India come out 
at night in search of lizards, small mammals, and even worms. They are harmless to man 
and when alarmed can burrow rapidly into the sand. After a successful night's hunting they 
retire once more to the shelter of a boulder and sleep away the hours of daylight. 


reach, it is unlikely that it troubles to wander far in 
search of food ; for this strange animal, apparently, 
can exist for years without eating anything at all — 
certainly specimens of the olm kept in confinement 
have been known to do so. But tliis p)eculiarity is 
not confined to the olm, as blind fish when kept in 
tanks will often refuse to feed, and seem to be none 
the worse for it. 


adapt themselves to life in an aquarium, swim about 
and climb on the rocks with much activity, what ' 
time they are not hidden in some dark comer. 

One would hardly expect a bird of the air to be 
numbered among the cave dwellers. Nevertheless in 
certain deep, dark caves in the coastal cliffs or moiui^ 
tains of South America the curious guacharo, ot 
oil-bird, makes its home, only quitting its gloomy 


retreat at dusk, when it flies considerable distances 


A LTHOUGH most salamanders are listless, secretive 
^ creatures, spending the best part of their lives con- 
cealed under stones at the bottom of the water, in 
holes in the damp earth (if they are terrestrial species), 
or buried deep in the mud, like the scncalled mud 
eel,*' the olm was for a long time believed to be the 
only representative of its kind leading a subterranean 
existence. But at the beginning of the century the 
boring of an artesian well i88 feet deep near San 
Marcos, Texas, brought to light another troglodyte 
salamander that, in company with several bleached 
and blind crustaceans and aquatic worms, was shot 
up from the nether regions by the sudden gush of 
wat^. Typklomolge raihbuni, as the newly dis- 
covered cave dweller was named, measures from 
three to four-and-a-haJf inches in length. life a re- 
markable looking little creature with a large, flat 
head terminating in a square mouth and a flattened 
tail with a fln like .that of an eel. Its vividly scarlet 
gills stand out in striking c^pi^ast to the wJUte slan 
wMch clothes the entire body ; tho ejfcs are compktely 
bidden* a(hd as it creeps along ov^ the grgimd it 
iwingisits little legs in irregular circles at eadi^*^p. 

Like the olm, in captivity the Texas salamanders 
appeBT tb be able to exist quite comfortably 
without food for long periods. All efforts to induce 
fhem to eat have so far failed, although they speedily 


in search of its food, which consists chiefly, if not 
entirely, of the fruit of the nectandra tree. The bird's 
flight is swift and noiseless, like that of the owls and 
the night-jar. It plucks the fruits from the tips of 
the slender boughs with its powerful, hooked beak 
without pausing in its flight, and occasionally ascends 
to a considerable height in the air. 

T^aturally this cave-loving bird is seldom seen, 
^ ^ and when first discovered by naturalists in 1799 
was believed to be confined to VenezuiSa ; but it is 
now known to breed in Columbia, Ecuador, Peru, 
Guiana and Trinidad. It is about the size of a crow, 
with a similar hooked and notched beak. The general 
tone of its plumage' is soft chocolate brown and grey, 
ornamented with large white spots, while on each 
side of its mouth are twelvr long, stiff, whisker-like 
bristles, which no doubt are highly sensitive and help 
the bird to find its way about easily in its dark and 
dreary haunts. 

Unfortunately for the oil-birds the ugly nestlings 
are considered a great delicacy by the native Indians 
-—in spite of their strong odour that is said to be 
reminiscent of cockroaches — while the older birds, 
when dead, are of value for the abundance of oil they 
yield. At certain seasons of the year the natives enter 
the caves and systematically Ml large numbers of 


t'MI 


W. S. Berridf e 



BURROWING AND SHUNNING THE LIGHT: CALABAR AND SHIELD-TAIL SNAKES AND SCORPIONS 
A nwiber of c^fferent ^ndt of snake live under the ground, preferring the darkness to daylight In the centre photograph is a burroiring 
calabar snake from Africa, while above is a spotted idiield*tail. The shield-tails are conftned to Southern Indu and ^ylon. Thi^ hve 
at a depth of three feet or so beneath the surface, and seem to feed exclusively on earth worms. But 10m Bit aoorpions (bottotti) at any 
cost they avoid li^t. They burrow, strange to say, with their Uunt tails. 
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WEmO SUBTERRANEAN LIZARD AND A BURROWING SNAKE OF AFRICA 


W.S. BmUfe 


Modified in a meet intereeting way lor an entirely subterranean life the am|>hisbaena Usaxds of Sou^ America can progress with equal 
lacUity either forward or backwaid. They make narrow galleries in the soil and often take up residence in an anrs nest, feeding on 
the inhabitants. They also devour worms. Their eyes are hidden beneath the skin and there are no ears. It is as though these 
creatures had discarded everything not of immediate use in a life of darkness. Above is a burrowing snake of the Gold Coast. 
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NIGHT FLYING HAWK MOTH AND A. SALAMANDER THAT HIDES IN THE MUO 

At dusk of a July day a moth, whose body is striped in red and white and black and has greyish wings, may be seen hoyeriug 
sudi flowers as those of the tobacco phuit, petunia and geranium. It feeds oh the wUvg, inserting its very l^g 

of the blossom. It continues its operations till well Uitb Uie night, biding daring the bright hours of (U>% The upper ultrttratijm ij w a 
iffilpyT^^n ^4*r called the mud puppy which lives buried in the mud. it is ofhcially known os birm laceriim mUX comes irom 
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TOAD THAT PREFERS TW»LIQHT ; FISH WITHOUT EYES THAT SWIM IN SUNLESS STREAMS 

in the bottom photograph wc jfind a toad coming out of its dark, cool hiding place to find a meal after the sun has gone down. Above 
(centre) is an amblyopsls or blind fish which is found in one of the sunless rivers of the Mammoth Cave and in some other underground 
rivers east of the MississippL It is blind and quite white but hal a number of very sensitive filaments on its head which serve to guide 
it. The top illustration is of the Cuban blind fish« This also has sensitive organs with which to feel its way in its perpetual darkness. 
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Creatures of the Dark 



W. B. BenrUlge 


Naturally no warm - blooded 
animal is found living altogether 
in the depths of the earth. No. 
mammal is a cave animal in the 
strict sense of the word, thou^ 
there are many which burrow in the 
earth and make their homes in 
caves, in rocks, or in the hillsides, 
while rats, of course, are ubiquit- 
ous, and penetrate into many of 
the great subterranean caves in all 
parts of the world. The fossil 
bones of several prehistoric mam- 
mals have been foimd in deep 
caverns, but these animals did not 
lead a subterranean life ; they be- 
came entombed by some upheaval 
or subsidence in the earth. 


the birds, knocking 
' them down with long 
poles, and in conse- 
quence of this perse- 
cution they nest in the 
most inaccessible places 
— on ledges jutting out 
from the roof and in 
holes and crevices high 
up on the walls of the 
caverns. The nests are 
flat, circular masses 
composed of a clay-like 
substance and look like 
huge cheeses. Each one 
contains from two to 
four eggs, which are 
at first white, but soon 
become quite dull and 
dingy-looking. 

To explore one of 
the breeding caves of 
these oil-birds is a 
somewhat eerie experi- 
ence. The birds, 
startled by the flicker- 
ing light of the natives* 
torches, circle round 
the intruders with loud 
croaks and harsh, rasp- 
ing cries. The air seems 
filled with the rush and 
beat of wings, while 
from the brooding 
birds, reluctant to 
leave their nests, plain- 
tive wailing cries, as of 
unseen spirits of the 
night, arise on every 
side high up in the 
gloom of the cavern 



OLM OF THE DARK MYSTERIOUS CAVE RIVERS OF DALMATIA 


With a snake-like body, some twelve inches lon§, the olra is a queer creature found only in Camiola, 
Carinthia and Dalmatia. It lives in rivers fiowmg far below the earth’s surface, through grottoes aad 
stalactite caves. Only at times of flood, when the waters are far above the normal level, is the olm 
ever seen. It has four feeble legs, and spends most of its time motionless at the bottom. 
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Chapter CXXXIII , 

Speed and Slow Motion Among 

the Animals 

By W. Percival Westell 

Author of ** The Gates of the Forest ** 


B y no means the least interesting factor connected 
with creatures of the wild is the means by 
which they move about, and the rate at which 
they travel. Bats, birds and insects, as we know, 
fly through the air, but the two last-named can also 
make their way over land. In this latter respect 
the bat — a fl5dng mammal — is almost incapable a^, 
at best, it can only shuffle along in a cumbersome, 
laborious way. There is, too, at least one species of 
British bird — ^the swift — to whom Mother Earth 
is not at all inviting, for this aerial voyager finds it 
difflcult to move when on the ground, and is hard 
put to it to rise again. 

Mammals progress by walking, running, trotting, 
and other movements. Snakes wriggle over groimd 
at fast speed out of harm's way, or, if attacking, 
propel their sinuous bodies through the air. Lizards 
depend almost entirely upon their exceptionally 
rapid movements to enable them successfully to 
retreat from their enemies, whilst frogs and toads 
hop, shuffle, swim, and some at least can climb, 
such as the pretty little tree frog of tropical America. 
There is, too, the Javan flying frog which has large, 
webbed feet, having, on the toes, dilated disks for 
adhesion. Some snakes also have taken to an 
arboreal life, and they can swim. Newts, both on 
land and in water, are 
to be reckoned among 
the slow-motion 
animals, passing part 
of their time lethargic- 
ally in muddy ponds, 
and the remainder in 
some cool retreat on 
land. They hibernate 
during winter. 

Fishes propel them- 
selves through the 
liquid element in 
which they dwell by 
swimming and dart- 
ing, but there is at 
least one species, the 
so-called flsdng fish, 
which, on reaching the 
surface of the sea, 
takes flying leaps 
through itie air, and 
the eel, as is now well 
known, is capable of 
travelling overland, 
being peculiarly adap- 
ted for this purpose. 


Hosts of other dwellers in the .shallow or deep 
seas, or other waters, such as shellfish, crabs and 
lobsters, are mostly slow-motion propellers. In 
their case, however, protection from enemies is 
manifest by the shelly covering with which their 
soft bodies are encased. 

Other inhabitants of water, once they have become 
anchored, rarely, if ever, move from their anchorage, 
food being secured by means of hairlike attachments, 
called cilia, or fishing lines, which secure microscopic 
particles floating in the water. 

Those who have taken part in the fascinating 
pursuit of watching mere atoms of life, specks of 
activity, through a high power microscope will need 
no reminder of the amazing speed at which some forms 
of life found in water move about, darting away, all 
unexpectedly, at a rapid rate, an apt illustration of the 
wonderful mechanism with which these mere but 
mighty atoms are endowed. 

The whole subject of speed among the inhabitants 
of the animal world is, in reality, linked up with 
the importance to the creature concerned of being 
able to hie away from its enemies, or to pursue its 
own prey. In the case of deer and other vegetarian 
feeders speed is not necessary in order to secure 
prey, but it is a prime essential for putting a safe 

distance between 
them and their 
natural enemies. 
Speed may be useful, 
too, if food or drink 
become scarce, and a 
change of district has 
to be made. 

Carnivorous ani- 
mals, on the other 
hand, must, of necess- 
ity, be the possessors 
of quick methods of 
locomotion, for two 
prime purposes, 
namely, for procuring 
food by springing, 
leaping, or climbing, 
whilst fleetness of 
foot is also an abso- 
lute necessity when 
an enemy approaches. 

Many wild creatures 
whose slow motions 
would, if put to the 
test, stand them in 
poor stead as a 
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WINGS FOR UNDER-WATER SWIMMING 
Hatching out in the eggs of dragon-flies laid under water, the (airy flv 
uses its wings for swimming. In this illustration the fly is very much 
enlarged, for it is so minute that it is scarcely visible to the naked eye. 
The dragon-fly's wotst enemy is thus in not out of the water. 


1567 



«Speed .cM 

Mture <rf vi 

of |xrim$ ko0i^ for 
when^ the ^habitants of 
jungle^ wood, or forest can 
t^e cover, \rithottt having to 
traverse a large stretch of 
country, and need not, there- 
fore, be possessed of great 
spe^, animals that frequent 
prairies and other 0pm wua- 
tions must be numbed among 
our fast-moving aniinals, or 
burrowers beneath the ground, 
or they would assuredly go 
under in the great Struggle fox 
existence. 

There is, too, the question 
of how an animal is built, for 
whilst the laxgest land 
mammal — the dephant — can 
and does move at a good rate 
which it can keep up for a 
considerable time, and is, of 
course, possessed of great 
powers of strength, the hippo- 
potamus will wade and sink 
into the water out of harm's 


method of escape when 
attacked, rely almost exclu- 
sively upon the able protection 
with wWch Nature has fur- 
nished them. Thus, the beau- 
tiful sea anemone will, when its 
rosette of expanded tentacles 
is disturbed, retrieve these 
organs and transform itself 
into a blob of unattractive 
jelly-like substance. Crabs will, 
when their foreparts are ex- 
posed in water, withdraw 
within their hard coverings, or 
burrow in the sand, and shell- 
fish — such as limpets, cockles, 
mussels, periwinkles, and 
others — ^will at once retire 
within the ample protection of 
their shelly homes when danger 
threatens. The closing of the 
lid, or front door, completes 
the process. 

The further point has to be 
mentioned of vegetarian ani- 
mals which are sought after 
by mankind for food or sport 
-^eer, antelope, and tteir 
kindred — having, of necessity, 
to move quickly away from 
heir pursuers. They must be 
quick-footed, or few of them 
would survive. So, too, the 
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BEARS REtYINB MORE ON STEALTH THAN SPEED 
Owing to their mode of Uie tMjacs have no need to travel very quickly. Movements such as a 
blew of the paw or a snap of the jaws are rapid enough, but tne neither runs down its 
food nor travels long distances for it. As a matter of fact,..bears wltl eat almost anything 
from roots to honey. These animals are both American. 
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MONARCH BUTTERFLIES WHOSE QUICK WINGS TRAVERSE CONTINENTS 

Owing to its enterprise in long distance flying and migration the monarch butterfly has circled the world and established itself in at least liiroe 
new continents. Indigenous to North America the monarch is seen there in great swarms entirely covering some tree or shrub. When the cold 
weather comes the swarms fly soijth to more congenial temperatures. The monarch has crossed the I'acific by means of shipping, colonised 

Australia, established itself in Malaya, and even reached as far as England, 
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SPEED AND SLOW MOTION IN THE AFRICAN WILDS 

While the elephant can charge with formidable speed for a short distance, yet its usual gait 
it an tinhutried one, as behts the lord of the forest. Its long legs, however, cover the ground 
well, oven If their owner Is not moving them very fast* The gnu of the plains (top), on the 
otto hand, lives in the open, and has to depend on a clean pair of heels for safety. 


way, just leaving the top part 
of its head above the surface. 

Crocodiles move laboriously 
— and small wonder when one 
realizes what they have to take 
about with them — ^but their 
armour well protects them, and 
their forbidding and capacious 
jaws are, when extended, 
capable of frightening the most 
venturesome explorer. Inter- 
esting examples of speed and 
slow motion, mapped out on 
tiiis hypothe^ of make-up, are 
suppled in tl» case of the 
hunter, race horse, and the 
cart horse, and among wild 
animals in the <me-htnnped, or 
Arabian camd, and tilie two- 
handled, or Bactrian camel 
' Ihe fcpuerisUie eiqness train 
; of the - camej' tribe, built iox 
i :: the latter is Uie beast of burden, the carrier 
; ol|ob^ ilw g<K)dbs-titun of Ure desert, 
r lethal motor transport the 

' ihqm h beast of bunlen are 

I ^ served 

with: 'tts' <me^umped 
> 0011^ iapm molw. The giraffe is the 

trained htlddbe of wild tracts of country, and can, 
in off ha smhewhat ungainly i^ipeatance, move 
,;>ist a pro^Sl^DtB^ ttaydhng in companies. 

4 ;Tha bh^ Hottib America 1^ in the last fifty 
ryeais decreased in numbers to an ahnining extent, 


in siMte of its strength, fiercoiess, powers of locomo- 
tion and ^durance. Whalre, cm the other hand have, 
through persecution by man, also decreased in 
numb^ and this notwithstanding their watery 
habitat, tremendous strength, tenacity, and courage. 
Wbsdes (uhkh are manuals) and riuuks (which are 
fi^) travel great distances throt^ the sea, and 
many lands of fish beside tbe shark also undertake 
great m^^rations, as with our friends, the birds. 
Ftihes must, of aeoestity, therefore, travel at a good, 
.ff lUA very &st tade, and if rest by the way is an 
essential factor in the life and movements of 
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SPEED AS THE CAMERA AND PREHISTORIC MAN HAVE SEEN IT IN THE WART HOC 

The lower photograph was taken from a motor car moving at thirty miles an hour. This is a very respectable speed for an ani^ and, indi^ 
the wart hog Is one of the best runners in all Africa. The upper illustration shows a drawing of a wart hog made by pretusUm onttie 
wall of a cave in the Western Transvaal Note how cleverly the primitive artist has caught the essential suggestion of speed in us drawing. 
This is a wonderful contrast in speM as seen at an interval, perhaps, of four thousand yean. 
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SURPRISINGLY QUICK MOVER BOTH OUT OF AND IN THE WATER 


Wliers tb6 Niie rund through agricultural land tho hippopotamus oiteu does conalderat^e damage to the crops^ for it is an enormous feeder, 
needling a great bulk of food, as all vegetarians do. when alarmed the huge, unwieldy animal makes os at a surprising speed, running 
t the fields and finally plunging, with an awe-inspiring splash, into the water. In our photograph we see a hippopotamus swimming 
across the river; At all aquatic manoeuvres this huge animal is a quick mover when it wishes to be. 


throi 


IB7 1 




HIGH SPEED RUNNERS PROTECTED IN THE GREAT AFRICAN GAME PRESERVES 


Fatteat ot tte antelopes when it comes to a bunt of speed the impala (lower photograph) get over the ground in great boiw^ 
the rapidity with which they movep their progress seems utterly edortless. Ixnpwa always teem to keep near winter and ai» ^d of the wiiks w 
livcrsp feeding among the scrub of the sandy plains. The upper photograph shows a sOeae from the Kruger National Park, Soum Afticao 1 a 
it we tee a wart hog and, in the distance, some wildebeeste. Both auimalt are very ndft nmnext when alarmed 
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MOOSE ANO HERD OF WAPITI, 8TRONO SWIMMERS AND SWIFT RUNNERS 
Both n uK ^f ml wapiti ara good fwimmeia and tho fonner, ospedally, takes to tbe wat^ very readily. One reason for this is the fact 
that tbe stmcttire ^the inoiM^ l^y it more dtted for browsing on twigt and shoots than lor ||raxing, and that, conse^iuently, water olants 
are oonvenieitt loo^ for the simply wadei to a spot where its floating food is at a oonvement level lor its short neck to reach, when 
1 quickly with great strides d its long lesp. Above is a berd of wa^ti swinuning a Canadian river. 
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SPEED AT MAN»S BIDDING AND SPEED AT TERROR OF MAN: ENGLISH RACEHORSES IN ACTION AND NEVADA MUSTANGS, 
It is eateulated that an En gl jsh tac^iosse can travel, over a short distance, at a speed ol approximately forty miles an hour. This is the result of several centuries of selective l»ee 
combined the qualities of quick nmv^nent and stamina. Below is a race with the animak at full gallop. As a ccuitrast we offer the photograph above* Here is a herd of wild iunses, 
stempedLag. These anima^ls are* an admixture of the c4d American wild horse, a descendant of the animals imported abandcmed by the early Hutopean explorers and settl^ns in Ai 

those that have escaped and run wild since. The wildly galloping animals are an incamaticni of speed itseil. 


speed axid Slow Motion 



lung-breathing animals on land, 
this does not seem necessary 
among fishes which, whilst re- 
maining stationary ih one place, 
have to keep their fins and 
gills moving and be on the alert, 
ready to dash away at a 
moment's notice. 

The giant tortoises of the 
Galapagos Islands, having such 
bulky bodies and enormous 
carapaces, or shields, to carry 
about with them, move with 
slow motion, but they can carry 
still heavier burdens — such as 
a man weighing fifteen stone. 

The hare, on the other hand, 
which according to the old 
fable, once lost a race to a 
tortoise, though faster, would 
need to rest far more often on 
a long journey. 

His whims and fancies have 
also to be considered, for, 
whilst all those who live in the 
coimtry know the distance a 
Jack or Sally hare can traverse 
in an incredibly short space of 
time, they know also that this 
highly-strung animal will often 





squat and take stock of its 
surroundings and whilst thus 
engaged may, perchance, be 
st^ed successfully by even a 
moderate paced hound. The 
rabbit is possessed of a good 
turn of spc^, but it soon bolts 
to ground or cover* If the 



HIGH JUMPING AT SPEED AND QUICKNESS LENT BY FEAR 

It is the especial power of the camera to be aUe to capture a moment from speed and record 
it for all time. Mere we have the action, occupying a fraction of a second, of a golden retriever 
(tK>ttom) as the dog dears a five-baired gate wiUi a bird in its mouth* Above are some wild 
boars ** snappM ** whUe in flight through'^ forest, still a refuge for them in Germany. 
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SWIFT SWIMMERS OF COASTAL WATERS AND TME DEEP SEA; BLADOERrMOSED AND ATLANTIC SEALS 

Havi^g^ tbyougb the coone of long age*, converted their limbi Into ^ changing itom the abore Ufa ol their ahceitoci to their preient 

- fjo life* the ieali have contrived to equip themieivee with a tnm of Q)eed that can cope even with ^la Itehtniag movementa of fwu Xh 
g, and under^ter and aurface Bwimining their powen are extraotdiaarv. The lower pSotograph tihowB a oladdern}Oied aeil» widle abdve 
is a group of Atlantic leaia ihowing ofi their twunming powere for the oamera^i heoeftt 
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SURFACE AND SUBMARINE SWIMMERS: QUICK-MOVING SWANS AND PENGUINS 
With powerful drives of alternate legs the swan thrusts its big black web through the water and forges ahead with a swirl of foam about iU 
breast When enraged and drawing up to a rival the swan fairly lifts its breast out of the water with each lun^ of its powerful swimming feet. 
Below we see two swans, one cha^ng the other off its own particular territory. Above is a trio of penguins which literally fly through 

the water, using their stunted wings as a seal uses its flippers. 
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SPEED IN FLIGHT: KINGFISHER, GOLDEN EAGLE AND ORANE 
People often wonder how fast this or that bird is flying as they wat<* it. The »e^ 

effect birds as much as human fliers. The kingfisher (bottom left) is a c^para^ely tt at dll iA^nrohablv so far awav that 

flashes past us where we sit beside some stream. But the golden 

its speed seems small, flics faster as it swoops upon some hare or partridge. The crane (top) goes m more ror oiwanco wwa 


1B78 




06 TRICH, 


XHINQ 


WORLD: MARABOU STORK 


1679 


Speed and Slow Motion 



on being disturbed, release what seems 
to be a living spring and literally flings 
itself through the air, trusting to 
chance as to where it falls and the 
resultant consequences. 

Four-footed animals, as also insects 
incapable of fli^t, and arboreal and 
terrestrial creatures, cannot of course 
travel unaided other than over land. 
Thus, though they do move at a rare 
speed and cover great distances — as in 
the case of the lemmings, which under- 
take long, periodical wanderings — they 
are unable to traverse such distances 
• as birds. Once an animal, unable to fly 
or swim, becomes a tenant of an island, 
it is there for life, unless, of course, as in 
the case of the Hanoverian rat, stray 
specimens of the smaller mammals (or 
snakes, insects, and other creatures 
accidentally imported with fruit and so 
on) are taken to foreign countries on 
board ship. 

The fox is a classic example of a 


latter, it remains quiet and unconcealed, its dress 
harmonising with its surroundings. The hare, how- 
ever, is a dweller above ground, and speed is much 
more necessary for its survival. Its young, known 
as levejets, are bom fully dressed, and with their 
bright little eyes wide open, whereas the young 
rabbit is at first both naked and blind. 

Some kinds of caterpillars are quick walkers, 
and among those I have watched the well-known 
furry larva of the handsome tiger moth is worthy 
of mention. It is frequently called the woolly bear 
because of its hairy covering. When watched crawling 
along the ground it is amazing the distance this 
common object of our countryside can traverse in a 
short time, and I should feel inclined to back it for a 
place among the first three past the winning-post in 
any race it might engage in with its lepidopterous 
relatives. 

Other caterpillars are slow in their movements, 
and can easily be overtaken. Some drop from trees 
and bushes by attaching their bodies to a silky 
filament, others loop or arch their bodies as they 
propel themselves along, and are called looper cater- 
pillars. in consequence. 

'T'he cheery grasshopper progresses, as the latter 
part of its name implies, by bopping, and is 
quite difficult to catch unless, during its subsequent 
tumble, the nimble creature becomes mixed up 
among the herbage it frequents. 

For amazing mechanism in a small creature, how- 
ever, the little frog-hopper when in the adult state 
takes a good deal of beating. As a soft, yellowish- 
green larva embedded in froth it is inactive and 
unattractive, but having put on a hard coat of mail 
and faced the world bravely, the jumpy creature will, 



GECKOS, QUICK RUNNERS UPSIDE DOWN 
By means of specially adapted feet some geckos can scuttle along 
a ceiling at a remarkable pace, and also run up walls. The lower 
photograph, taken through glass, shows how the gecko’s feet cling 
oy the dilated surfaces of the tpes. Above is a fringed gecko. 
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Speed and Slow Motion 




TURTLES, SLOW ON LAND BUt OUlCK IN THE SEA 

Slow and full of effort as is the turtle's progress on land it is a fine and active swimmer and a 
strong one, too» In the breeding season the turtles come out of the sea to lay their eggs. Our 
photograph show the head of a turtle (bottom) as it swims towards us and (top) a hawksbill 
turtle making its labonous way up the beach. 


Otho Wsbb 

Speedy animal, and its powers 
need no elaboration. Irre- 
spective of its being hunted, 
it must travel some distance 
to secure food for its cubs. 
Chicken runs will be visited 
by Reynard, or the nearest 
duckpond or pheasant pre- 
serve. The hand of the fowl- 
rearer and game-keeper is 
against this crafty, blood- 
thirsty haunter of the silences. 
The hunting packs of hungry, 
strong-limbed wolves also pro- 
vide another example of speed 
and endurance. Bears, on 
the other hand, live in caves 
or other retreats. They are 
soft-footed, and splendid swim- 
mers. Great speed is not 
necessary to them so much as 
cunning and stealth. They 
have means for taking cover, 
or otherwise escaping their 
pursuers. Quick in movement, 
adept in stalking, like the 
lion and his kin, most assur- 
edly, but great speed and 
capacity to cover distance are 
alike unnecessary to them. 

The ostrich is a splendid 
traveller over land, and the 
fastest horse would be no 
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TURTLE TRACKS THAT SHOW THE EFFORTS NEEDED TO MAKE EVEN SLOW PROGRESS 

Walking along one of the lonely beaches of the North-West Territory of Australia, one may come across tracks in the saxid such as are 
illustrated above. These sights mean that, during the night, the turtles have been ashore to lay their eggs under cover of darkness. 
turtles' limbs, which have been converted into flippers, are not at all suited for land travel, and the slow, laborious shuSe leaves traces in 
the sand speaking eloquently of the efforts made by the creature to get along. 
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ARCHETYPE OF SLOW MOTION; THE TORTOISE AS IT WALKS 


Tortoises have sacriftced activity for security, and have preferred a long life to an exciting one. The very shell that is heavy enough to 
keep them safe from attack is the perpetual incubus they must carry about, and one that prohibits any movement faster than a slow crawl. 
The tortoise in the lower illustration is a hundred years of age. and there seems no reason why another century should not lie before it Above 

is a fulldength view of a tortr^ as it walks its unhurried way. 
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Speed and Slow Motion 



TREE FROG AND A SOUTH AFRICAN FROG 

The members of two quite distinct families of frogs have taken to a life among the trees. A 
frog is a poor crawler and relies on hopping when clanger threatens. But some of the tree frogs 
make great glides through the air, using the webs of their teet as gliders. The upper phot^ 
graph shows a South African frog in the water, the element where frogs are most active. 





match for this practised dweller 
of vast tracts of untilled 
country. Compare, however, 
the wanderings of this fleet- 
footed feathered biped with the 
slug or snail in the nearest 
hedgerow or garden. Most of 
these soft-bodied animals are 
vegetarians, as we who tend 
our favourite flowers know to 
our cost, but they are slow- 
motion creatures because, not 
only are they fairly well pro- 
tected by shell, slime, form, or 
colour, but once an abundant 
food-supply is at hand, there 
is no further need for another 
laborious trail to be under- 
taken, and whilst the stock 
holds out, the consumer can 
retire from any further pro- 
longed wandering. He has 
temporarily made his fortune 
and can retire from business 1 
It is interesting to note the 
life periods of a few animals 
from the viewpoint of their 
activities. Thus the voracious 
pike, a lethargic enough crea- 
ture except when hungry, has 
been known to become a cen- 
tenarian. A like age is recorded 
for other slow-moving animals, 
such as the carp and crocodile. 
The elephant, however, a speed 
animal of the jungle, attains the 
ripe old age of 150 to 200 
years. The skylark leads a 
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FRILLED LIZARD, A CREATURE OF BOTH SPEED AND SLOW MOTION 

l•onIKl in Qiiccnslatid and N™- South Wales the (rilled lizard usually gor-s on all tours like oth.T lizards. But when a burst of jf, 

it forsakes the quadrupedal nieth«t and beconu'S a biperl, running on its hind legs. Ihus it is a ereaturri o both speed and slow motion. Itn 
(lo<‘p friiiijo round its neck is ('xpaiule<l if its owner is broUf^ht to l>ay, when the lizaid kx)ks like some tierce draRfin. 


To face page 1384 
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TWO EXTREMES OF SPEED IN THE SEA J TIOER SHARK AND SCAtLOPS 
With an immentely powerful tail as a propeller the tiger shgrk (bottom) Ideayw . the ^e A its prey. We see one 

photograpbed tnrough the shallow, sunlit sea* water of a coral .mahd^ Toe 6'wer cittrms^bf speed ih' reached when we consider the 
scallops {top)/ These we see moving about in the bottom of an a quantity of watet; then 

closing the shdls smartly, thereby violently driving out the waW; w^mo^6ath#arm a series of jerks. 
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LETHARGY AND ACTIVITY : STARFISH AND FLYING GURNARD 

Turn a starfish over so that its whitish underside is exposed and a dose inspection 
will reve^d hundreds of tiny little tubes, feebly stirring. These are the creature’s 
feet and by their concerted action it moves along. The flying giiriiard (top) of the 
Indian Oc^ and Equatorial Atlantic has enormous pectoral tins which it can flap 
vigorously as it leaps out of the water. 


very active life as everyone knows, yet, 
barring accidents, it lives sixteen to 
eighteen years, while Jenny Wren, who 
just dawdles about hedgerows and woods, 
lives only a few years. The slow and 
patient ass attains an honoured age of 
from 25 to 50 years. The busy bee 
(female) may attain an age of four 
years ; the industrious and active beaver 
fifty years ; the crow a hundred 
years ; the goose fifty years ; the wolf 
twenty years ; the lion sixty years, and 
the tortoise a hundred years or more. 

The distances travelled by birds, and 
the speed at which they fly, are among 
the most wonderful operations of 
Nature’s children. A young song 
thrush, born in a ne^ in Aberdeen, was 
found three weeks afterwards, in 
Portugal, a distance of 1,500 mileg. 
The homing pigeon is, of course, 
classic instance of sp^d upon the wing, 
for pigeons haye not only been timed to 
cover 800 miles in 334 hours, but, 
aided by a gale, well over a mile a 
minute. 
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^ Chapter C3PCXIV 

Unfamiliar Relatives of the Bees and Wasps 

By John J. Ward, F.E.S. 

Author of Peeps Into Neture*s Ways/* ** Insect Bio|(raphies,*’ ete. 


O NE day, when about to deliver a lecture on 
Wasps,” my chairman, a witty vicar, in 
his introduction, said that wasps were insects 
which should be envied by all public speakers, and 
for two reasons. Firstly, because they could always 
concentrate attention, and secondly, from the fact 
that they would invariably get in their point. 

While it is true that wasps and bees are familiar 
to everybody largely because they carry a sting, 
yet there are numerous kindred species of these 
stinging insects which, although abundant in every 
garden, field and wood, are scarcely ever observed, 
chiefly because they do not make personal attacks 
upon us. Occasionally, a close acquaintance with 
one of the females of these lesser known spiecies 
impresses us with its wasp-like, or bee-like, characters, 
and it is then carefully avoided ; especially is this 
so when it is provided with a conspicuous egg- 
apparatus, or ovipositor. The insect may be quite 
harml^s, but it looks as if it could sting, and instinc- 
tively it is left alone. 

The main distinguishing features of these hymenop- 
terous insects is their two pairs of membranous 
wings, united during flight by means of a row of 
minute hooks on the fore margins of the hind pair, 
these hooks engaging a bar on the hind margin of the 
fore-wings. It requires 
a magnifying lens to 
observe the hooks (see 
illustrations in page 
250), but almost any 
insect with two pairs 
o f semi-transparent 
wings, and a head and 
body of wasp-like, or 
bee-like, form, will 
generally be found to 
belong to the great 
insect order Hymen- 
optera ; of which 
more than 30,000 
species have been 
classified, while the 
world's undescribed 
species would probably 
total ten times that 
number. 

Since, then, be^ 
and wasps have many 
relatives, some of 
which are much larger 
than themselves, while 
others are so minute 
that' they can scarcely 
be seen by the human 
eye^ let us here con- 


sider a few types from the larger kinds downwards 
to some of the more minute species ; for the life 
stories of some of the latter are more than remarkable. 

The female wood-wasp, or giant sirex (Sirex gigas), 
is the largest of these insects that one is likely to meet 
with in England. Its popular name is misleading, 
for it is a member of the stem saw-flies (Siricidae). 
There is also its smaller relative, the steel-blue wood- 
wasp {Sirex juvencus), of metallic blue colour, which 
may be met with less frequently. In America these 
insects are called horntails. 

A LTHOUGH harmless, the giant sirex appears to be a 
^ formidable insect when it approaches with a loud 
buzzing sound, and being coloured black and yellow, 
with a conspicuous ovipositor, it certainly gives a 
wasp scare to those that meet with it. Not infre- 
quently during the summer I receive boxes labelled 
” Open with care. Live hornet,” or with some 
similar inscription, but almost invariably the specimen 
proves to be a giant sirex. The hornet, it should 
be remembered, is simply a large species of wasp 
and, relatively with its larger size, its sting is no more 
conspicuous than that of the common wasp. 

Strange to relate, but a few hours after writing the 
above paragraph a female giant sirex was brought to 

me for identification 
from the wood depart- 
ment of a large motor 
works. Most of the live 
specimens captured in 
England emerge from 
foreign wood, as the 
insect rarely breeds in 
the ordinary way in 
the British Isles. 

The sirex grub's 
method of working 
has already been 
described in this work 
(page 442), and it is 
interesting to compare 
its powerful drill for 
penetrating strong 
pine wood, with the 
ovipositors of its rela- 
tions, the true saw- 
flies (T enthredinidae ) , 
each female of which 
is provided with a tiny 
pair of wonderfully 
constructed saws, the 
structural details of 
which identify her 
species. The saws are 
perfectly adapted for 
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GRIM HATCHING OF AN ICHNEUMON WASP 
Skins of the caterpillar bf the large white butterfly and near them a heap 
of ichneumon wasp cocoons (bottom) show the end of the grisly story 
of the eggs that hatch inside a wretched caterpillar vdiich literally, 
eaten auve. Above is a caterpillar skin and a newly-hatched wasp. 
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SOME OF THE 8AWFLIE8, RELATIVES OF THE WASP, THAT DO GREAT HARM 

There are many more insects coming under the heading of bees wasps than people ever 

have been classified in various parts of the world, but as great a h<«t protoWy remains to he 
case in point and some of them cause alarm by the long ovipositors being misUkcn for stmgs. But it is 

organs pierce. The sawfly and the giant sirex, illustrated here, do immense damage to trees and shrubs by laying th^ eggs in the wood* 
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Two grubi feeding— note white palisades The same poplar leaf three days later 

PALISADE 8AWFLY THAT SURROUNDS ITSELF WITH A ‘ CHARMED CIRCLE” AGAINST ANTS 

A tiny blach insect, about two*thirds the size of a house-fly, is shown in the above photographs and it is csdled, from an extraordinary habit 
it has, the palisade sawfly. It is found on the leaves of the black poplar and, when it has selected a leaf to feed on, actually builds a 
pattsade all round to keep out the marauding ants which are always busy the stems of plants and trees looking for food. The palisade 
is made of ooluoms of saliva whi<m have an effect as of some poison-gas on any ant that touches one. These photographs are magnifled. 
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Unfamiliax R^latiives o£' Bee asd Wasp 



posterior part of their bodies, moving 
them up and down, in order to drive 
off their foes, the ichneumon-wasps. 
On accoimt of these differences these 
saw-fly grubs are caUed ** fsdse,” or 

pseudo-caterpillars. 

The life stories of saw-flies are often 
of an amazing character. In some 
species only three or four males appear 
to about each thousand females ; and 
in certain others males are entirely 
unknown. The eggs of the latter all 
prove fertile, generation after generation 
of females being continually produced. 

There is the tiny palisade saw-fly 
{Lygaeonematus conipressicornis) which 
may serve to tell of some remarkable 
life story details. It is a tiny black 
insect about two-thirds the size of a 
common house-fly, and its grub feeds 
on the leaves of the black poplar tree. 
While feeding it displays a curious and 
unique defensive device of, apparently, 
most artful design. 


cutting the particular stems or leaves 
it selects for egg-depositing. 

The drill of the sirex is a Idnd of elastic 
bar embracing two notched boring tools 
which work along it, while the saws of 
the saw-fly consist of two delicate 
serrated blades, which correspond with 
the notched boring tools of the sirex, 
covered with a pair of homy plates, 
or sheaths, into which the saws fit 
closely. The strong central bar is 
absent in the ovipositor of the saw- 
fly, and has probably become divided 
to form the strengthening bar at the 
back of each saw blade. 

Not infrequently we find the foliage 
of our gooseberry bushes badly 
destroyed by the grubs of the goose- 
berry saw-fly (Nematus ribesii), and 
these larvae differ somewhat from the 
caterpillars of both butterflies and 
motte. A butterfly, or moth, caterpillar 
has only three pairs of true legs, and 
never more than four pairs of pro-legs, 
or claspers, on its abdominal segments, 
and one pair at its tail-end. The 
saw-fly grub, according to its species, 
can have from six to eight pairs of 
pro-legs in addition to its three pairs of 
true legs. So that the answer to the 
question : How many legs has a cater- 
pillar got ? — obviously depends on the 
caterpillar. Many of the saw-fly grubs, 
like those of the gooseberry saw-fly, 
when feeding, curl up their tail end ; 
while others, like tho^ of the alder saw- 
fly (Croesus sepUntrionalis), elevate the 



|. j. Ward 

SAWS FOR EQQ LAYING : ROSE GALL MADE bV A WASP 

Each female saw-fly has a pair of wonderful little saws (bottom, magnified) to mak^ 
holes for her eg^. Above is a bedeguar or pincushion gall frota a wild rose which 
has been bored by a gall wasp female. The developing grub sets up an irritatioh in 
the plant which forms the gall and a home for the^ ^ub. 
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Caten)illar uses scent glands in defence 




Pu8s*raoth caterpillar resting 


Ichneumon wasp resting on leaf 


Searching for moth larvae victims 
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Caterpillar tries to frighten ichneumon 
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Puss'inotb ichneumon wasp 


ICHNEUMON FLIES AND THEIR DEADLY ACTIVITIES AMONG THE CATERPILLARS 

While the caterpillar is eating hard and, incidentally, destroying some plant of service to man, a mortal, enemy may be very near. Thto 
enemy is the ichneumon fly or wasp. Its method is to pierce the skin of the caterpillar with its sharp ovipositor and lay some beneath 
the skin, The caterpillars are then eaten alive bv the developing ichneumon grubs. The caterpillar of the swallowtail butt^y, as seen 
above, has invented a 8ce^t gland to stave ofl the ichneumon’s atUck. The puss-moth caterpillar tries to frighten its foe by inflating itself. 



Unfamiliar Relatives of Bee and Wasp 


Before proceeding to feed^ it builds around its 
feeding area an irregular barricade consisting of 
tihy, white palisades. The astonishing thing is the 
nature of these palisades. The grub secretes from 
its mouth a spot of frothy saliva, then, raising its 
head, stretches out the solution into a short pillar, 
suddenly snapping it off at the correct height. This 
column, built of tiny bubbles of saliva, then stands 
more or less erect, but remains viscid and flexible, 
and the remarkable feature is that, although of 
the finest hair-like . structure, yet it can remain 
exposed to the open air for two or three weeks without 
becoming dry. There the grub has discovered a secret 
that baffles the expert chemist. 

A FTER having formed a series of these palisades on 
the under side of the leaf, it eats out a portion 
of the leaf in the midst of them, and goes through 
the hole it has made to the upper surface of the leaf, 
where a corresponding series of palisades are built. 
Being then barricaded on both sides of the leaf, it 
grips the eaten edge with its three pairs of true legs 
and a few pairs of its clasper-legs, and, standing on 
edge in this way, it elevates and slightly curls its 
tail-end. It is then in its characteristic attitude for 
feeding, and proceeds to enlarge the hole. 

What kind of enemy does this seemingly skilfully 
designed defence protect the grub against ? One 
would at first suspect that it was a protection against 
parasitic ichneumon-wasps, but, in the course of 
three years persistent efforts to work out the mysteri- 
ous life story of this insect (which was entirely 
unknown), 1 successfully reared ichneumon-wasps 
from its cocoons. The defence, therefore, failed 
somewhat in that direction. 

Eventually, a clue to the mystery was forthcoming. 
While watching a grub feeding, I saw it change its 
feeding area to a new leaf, and I noted that it 
blocked the stalk of the leaf with its palisades. That 
action suggested to me that it was a' creeping, and 
not a flying foe that it had to contend with. 

IVTow, it is quite a common device amongst plants 
^ ^ to produce rows of hairs on their stems and leaves 
to protect their flowers from the attacks of creeping 
insects, especially the troublesome ants, which are 
honey thieves. Ants, too, are always moving amongst 
the leaves and branches of plants in search of cast 
caterpillar skins and dead or injured insects which 
provide their meat diet. Also, they not infrequently 
attack with their strong mandibles newly-moulted 
caterpillars, which are then very tender, and, for a 
while, inclined to be inactive. Here, too, I may men- 
tion that I observed that the palisade saw-fly grub, 
after moulting, always immediately ate up its cast 
skin. The hint to the ant that a more juicy meal was 
resting nearby was in that way removed. 

Ants, then, were under suspicion. Then came an 
experiment to prove the point. When the grub had 
well barricaded both the stalk of the leaf and. the 
area it had selected for feeding, I introduced a common 
brown ant on to the surface of the leaf. If the palisades 


were effective as a protection, the grub was secure, 
for the ant could not reach its feeding area, nor 
could it escape down the leaf stalk, whidk was like- 
wise defended. 

The experiment provided a surprise, for the ant, 
alarmed with my handling of it, when released, 
rushed excitedly over the leaf siulace, and, in doing 
so, cannoned into one only of the palisades. That 
was enough. The sticky pillar had broken away at 
its base, and the ant was carrying it about stuck to 
its head. The agitation of the ant with its encum- 
brance was, obviously, very great. It struggled^ 
violently to dislodge it, and finally it succeeded \ 
but that was only the beginning of its adventure. 

It was easy to see that the ant was suffering from 
some form of shock, or paralysis ; its limbs vibrated 
considerably as it staggered about the leaf while 
furiously brushing its face with its fore-legs. Then, 
it suddenly halted, stiffened out its six legs into an 
upright position, and I quite expected it to roll over 
and die. Instead, it held itself erect on its rigid legs, 
and slowly brought down its head, at the same time 
lowering its tail-end until head and tail met beneath 
its legs. In that extraordinary position, with its 
body in the form of a ball, holding its tail-end by 
its mandibles, it remained for about two minutes, 
and then let go. 

'T'he vibration of its limbs had ceased, together 
^ with the violent contortions of its body. It was 
a little unsteady on its legs, and moved but slowly, but 
gradually revived. There was only one conclusion. 
The ant had been gassed,” and it had secreted 
something from its tail-end (probably formic acid) 
which had neutralised the effect of the poison. 
Further experiments with other ants produced the 
same result. 

This orderly arrangement of the saw-fly grub’s 
outworks around its feeding zone would seem to 
imply some mentality on the part of the grub, but, 
probably, in the course of its struggle for existence, 
it discovered that its saliva was objectionable to 
its enemy the ant, and, later, gradually evolved the 
art of depositing small quantities of it before com- 
mencing to feed. Although there is sometimes room 
for an ant to pass between the pillars, yet no ant 
ever does so ; the saliva columns apparently have 
a pungency which affects the ant’s sense of smell 
much as a whiff of strong ammonia irritates our 
nostrils. It is astonishing to find that the tiny grub 
just hatched from the egg comes into the world with 
full instinctive knowledge how to protect itself; 
that at once it proceeds to construct its miniature 
defence before t^ing its first meal. 

There are many other equally remarkable saw- 
fly grubs, some of which even mine leaves. In Chapter 
XXXIX I have described in detail the methods of 
one of these which cuts a jumping-disk *' from the 
sycamore leaf ; and there are others, like the birch 
saw-fly (PhyUotoma netnoraia), which derive pro- 
tection when feeding by burrowing in the leaf tissues, 
but do not cut disks. In still oth^ species the action 
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APHIS-WASP THAT KEEPS DOWN GREEN FLY 

So small is the aphic -wasp (top left) which preys on aphides or grccn-flies, that it can easily 
crawl through the eye of a fine needle. It lays its eggs in the body of an aphis (bottom and 
top centre) and the egg develops in the aphis which swells and changes to a brown colour. 
Eventually the wasp grub eats its way out of the empty skin of its victim (top right). 


of egg-depositing causes the 
growth of an excrescence, or 
gall, a familiar example of 
which is the crimson bean-galls 
prominent on the leaves of 
the crack willow, the nursery 
of a species known as Nematus 
gallicola, and belonging to the 
same genus as that of the 
gooseberry saw-fly {Nematus 
ribesii) ; but the grubs of the 
latter, as previously mentioned, 
feed boldly in the open ; so 
variable are the methods of 
even nearly-related species. 

The marble and cherry galls 
found on the oak ; the bed- 
eguar, or pin-cushion, gall of 
the wild rose, and similar forma- 
tions on other trees, are not 
the work of saw-flies, but of 
their near relatives the gall-wasps (Cynipidae). 
Their life stories are complex — they have alternate 
sexual generations which often produce galls of an 
entirely different type. Some of them are parasites, 
and do not themselves produce galls, but deposit 
their eggs in the already formed galls of other species. 

Tt need scarcely be stated that the saw-flies are 
^ very injurious to all kinds of trees. Fortunately, 
though, there are other beneficial relatives of the 
bees and wasps, known as ichneumon-wasps 
(Ichneumonidae), which render valuable service in 
destro}nng not only these destructive members of 
their order, but also caterpillars of butterflies and 
moths, the maggots of flies, and even aphides, or 
green-flies. 

The ichneumon-wasps, like the saw-flies, v^ 
very much in size, and there is one laige species, 
coloured black and yellow, which may be met with 
in England, and immediately recognized by its 
conspicuous ovipositor, which is about twice the 


length of its body. It is the long-tailed ichneumon- 
wasp {Rhyssa persuasoria). When we learn that 
this particular species is a parasite upon wood- 
boring grubs, such as those of the giant sirex, we 
realize the meaning of its long tail, or ovipositor ; for 
it is by means of that instrument that it is able to 
penetrate the burrows of the wood-feeding grubs to 
deposit its eggs. 

In every garden ichneumon-wasps may be seen 
running up and down the stems of plants. They are 
readily recognized by their narrow waists, and their 
active movements, their feelers bristling with excite- 
ment while they seek their caterpillar hosts. Their 
eggs may be laid on, or in, the bodies of the larvae they 
attack, many of their grubs being internal feeders. 
They render service of inestimable value to the 
gardener ; and the more destructive is the caterpillar, 
the larger is the number of species that prey upon it. 

It is not always the larger and more conspicuous 
of the ichneumon-wasps that are most beneficial. 
Beyond the power of the human eye the same work 
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ICHNEUMON WASP AND ITS APPARATUS FOR LAYING EGGS IN ITS VICTIMS 

As the caterpillars in any particular locality increase, so do their mortal enemies the ichneumon wasps— luckily for the gardener. The 
spectacle, or even the idea, of a caterpillar being devoured from within by grubs is not pleasant, but may be tempered by the thought of what 
would happen if there was suddenly a scarcity of ichneumon wasps. The left-hand photograph shows the wasp, while in the centre is 
the end of the insect with the lance-like ovipositor or egg layer ; and on the right is the apparatus displayed to show the penetrating parts. 


is going on in even a greater degree. There is the 
little aphid-wasp (Aphidius), so tiny that it can 
easily pass through the eye of a fine needle, and 
whose prey is green-flies. It is a fearless little insect, 
and is so intent on seeking its victims that it will 
allow you to approach it quite closely with a magni- 
fying lens and observe its astonishing method of 
attack. 

In seeking aphides, it approaches with its feelers 
raised and held close together, their tips curved 
forward in an enquiring attitude. Then, as it nears 
its quarry, the insect's delight immediately becomes 
apparent, its feelers actively vibrating with excite- 
ment, while the movement of its legs, wings, and 
body all express its pleasure. Pausing by the side 
of a plump aphis, its twitching movements 
momentarily cease while it brings down the tips of 
its feelers and touches its capture. All is well. The 
little wasp is satisfied ; a moment later it is all 
activity again. Stepping to one side, and a little 
behind its victim, it grips its body with its first and 
second pairs of legs, and, holding firmly, raises itself 
on its hind pair and sets its wings rapidly vibrating. 
Then it tmms its tail-end under its legs, and holds 
the aphis as if taking aim, when, like a flash, the 
dart-like ovipositor makes its deadly thrust. At 


that instant the fate of the aphis is sealed, for an 
egg has been placed in its body. I have seen one of 
these little wasps pierce the bodies of twelve aphides 
in three minutes, placing a single egg in the body of 
each one. 

T he green-fly after being attacked becomes inactive, 
and its body assumes a swollen appearance, its 
colour changing from green to brown in the course 
of a day or two. Meanwhile the egg hatches, and 
the wasp grub that emerges from it rapidly devours the 
internal parts of its host. In from twelve to fourteen 
days it has completed its development, and, near 
the tail-end of the now dry and hardened skin of its 
victim, it cuts from within a tiny circular door, which 
it pushes open and emerges from the hole a trim 
little wasp, just like its parent ; its whole develop- 
ment having been completed in less than two weeks 
in the body of a single green-fly. 

There is another of these aphid-wasps of the genus 
Praon which, when ready to pupate, hoists up the 
skin of its host, and forms a kind of woven tent 
beneath. Oftentimes, though, when this aphid-wasp 
should emerge, quite a diflerent insect appears 
instead — a parasite that has attacked and destroyed 
it, just as the aphid-wasp did the aphis. 
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Winter and Summer Sleep 

By Sir William Beach Thomas 

Author of ** From a Hertfordtbtre Cotta^ ” 


W HEN frosts come and days shorten we become 
conscious of a slow disappearance of many 
animals. About the same time that the 
summer visitors among birds fly off to Africa, to the 
Caucasus, to the South of Europe, bats, dormice, 
hedgehogs, frogs, toads, newts, lizards, snakes, snails, 
flics, wasp)s, bees and a host of other insects “ go into 
winter quarters,*' as soldiers used to in the old wars. 
In other countries such big creatures as bears and 
crocodiles adopt the same device. They all solve the 
question of winter catering by hibernating, as do the 
birds by migrating. 

But the birds lead a vivid life in both their summer 
and winter homes. The hibemators keep hold of life 
by going very near to death, A bat seems dead in all 
respects. Its temperature sinks very low. Its heart 
beats so feebly as to be scarcely perceptible, and it 
takes long to wake. If you dig into the hole — often 
far underneath the earth — ^where a newt is spending 
the winter, you find a black, shrivelled object scarcely 
recognizable. Newts are hard to find. One of the 
greatest of our authorities on the amphibious 
creatures, of which the newt is the most interesting, 
confessed that he had never found the winter home 
of the biggest of the three newts. Frogs will bury 
themselves as far under watery mud as the newts 
underground ; and their 
vitality falls very low. 

Lizards winter very much 
as the newts ; and of the 
three British lizards the 
sand lizard, which is the 
first to disappear from 
sight in autumn, sleeps so 
soundly that it does not 
waken till April is well 
advanced. Among the 
rather small list of I3ritish 
creatures which sleep so 
deeply that they apj)ear 
lifeless, the snail is in some 
respects the most remark- 
able. It appears to lose 
size like a dried mushroom 
and, instead of filling out 
the whole shell, shrinks 
into the deep recesses. It 
is one of the few animals 
(unless we reckon the 
chrysalis or pupa) which 
makes for itself a really 
tough defence. It retires 
to some hiding place, pre- 
ferring a damp and rather 
warm atmosphere. When 
ensconced there it manu- 


factures from its own juices a chalky covering across 
the mouth of the cell, and by puffing from the lungs 
separates this covering from contact with itself. But 
even sleeping snails must breathe, and this defensive 
covering is porous to the air. The frog buried in 
soft mud under water gets over the difficulty and 
escapes being smothered by aid of its skin, which 
has the capacity of inhaling oxygen, of which some 
is in solution in the water. How near the hibernating 
animal is to extinction may be told from the extreme 
difficulty of keeping alive some of the deepest 
sleepers, such as newts and lizards, if you accidentally 
disturb their hibemaculum, or place of winter's rest. 

'T'hough the animals that sleep so deep as to appear 
^ lifeless are few, the animals that hibernate in 
some degree are very many. Almost all living things 
adapt themselves to winter in some way or other. 
Even their bodies change, as you may see in the 
ptarmigan and ermine, which turn white in winter. 
Many plants hibernate after very much the same 
fashion as some animals. Indeed, we are just 
beginning to understand how very like one another 
in this are some flowers and some animals. Who 
would have thought, for example, of comparing a 
daffodil with a bear ? But the two do actually 

prepare for cold weather 
on very much the same 
system. 

The bulb of the daffodil 
after sucking in all the good 
food out of the green leaves 
and stalks, grows fat and 
lies covered in its earthy 
cavern until the days begin 
to grow longer and until 
there is more sunlight 
(which is its chief food). 
Then it becomes active, 
producing stalk and leaf, 
and grows thinner because 
of the new activities. 
What does a bear do ? 
It eats largely and grows 
astonishingly fat at the 
first hint of cold weather, 
and may become com- 
pletely encased in fat by 
the time it retires into 
some warm cave, where on 
some occasions it almost 
closes the apfM*oach with 
leaves. It can be as still 
almost as the daffodil bulb 
and live comfortably with- 
out eating at all. 



FIELD MOUSE AT ENTRANCE TO WINTER NEST 
Before retiring for the winter the short-tailed field mouse lays 
in a store of provisions. Every now and then it wakes up, has 
a little feed, and goes to sleep again. The meals are, of course, 
small, and long periods are spent without eating at all. 


1S9S 


Winter and Sunimer Sleep 



say that, by keeping warm, 
and moving very little, they 
can support life on half or less of 
the usual amount of food. We 
may decide, therefore, that even 
the highest animals, that men 
as well as insects, have some 
reserve power of hibernating, 
which they can exercise if they 
are compelled. The strongest 
force is undoubtedly the 
absence of food, rather than the 
absence of warmth. One reason 
for thinking this is that some 
few animals are able to 
* aestivate ’ when compelled. 
In other words, they lie low 
without feeding, not in winter, 
but in summer. A certain 
number of fish are able, when 
the water dries up, to bury 
themselves in the mud, very 
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SNAILS THAT SLEEP SOUND THROUGH THE WINTER 

Among the not very large number of British animals that sleep very deeply in winter 
—so deeply that they seem dead — is the snail. It finds some moist warm spot and 
covers the entrance to its shell with a porous mass, called operculum, that lets in air. 
This is seen below while above is a group of snails (Helix hortensis) hibernating. 


The bear and the bulb act in a like 
manner, but there is one great differ- 
ence. The bulb may remain so far as 
one can see, quite unchanging (though 
this is rare), while the bear grows 
thinner and thinner. He does not sleep 
all the time, but uses up a good deal 
of energy, and so has to use up the 
fat which he stored in autumn. This 
means that the bear is not quite so 
good a hibemator or winterer as are 
some animals and very many plants. 

Nevertheless, the bear gives one ol 
the best examples of this quaint device 
for overcoming the cold of winter and, 
what is more important, the lack of 
food, because it comes midway in the 
list of winterers. 

There are all sorts oi degrees ol 
hibernation or adaptation for winter, in 
wliich even some men may be included. 

It is scarcely too much to say that 
most animals make some sort of preparation tor the 
hfard times of winter, as if they were a little afraid 
that they would be forced to hibernate. Our domestic 
hens put on much fat towards winter, and they can 
go for a considerable time without food, though they 
would die in half the time if they were left without 
food in the spring. This is known by every expert 
poultry-keeper. It is proved that hens will lay few 
eggs unless fed and exercised in such a way that this 
supply of extra winter fat is taken down. 

\ LL sorts of things and animals can learn how to 
hibernate, if they are forced. The Eskimos, who 
live in the far north of Canada, have succeeded in 
some degree in putting on fat and wintering very much 
like the bear, only much less completely. That is to 


much as a frog buries itself in winter, and lie there, 
probably scarcely conscious of any feeling whatever, 
until the rains restore the water. The mud-fish of 
Australia is one of these ; but there are more ex- 
amples in very dry, arid countries, where the summer 
rather than the winter is the hard time. 

Much the best of all examples, iUustrating how 
circumstances drive animals to such devices, is 
provided by the tribe commonly called crocodiles. 
Two divisions of this tribe are the crocodiles proper 
and the alligators. The alligators belong to America 
and hibernate very much like frogs. The African 
crocodiles, on the other hand, which only differ 
from alligators in rather unimportant details, 
such as the webbing of the feet and length of 
the jaw. do not hibernate but aestivate,'* CM* sleep 
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through the summer without feeding 
or emerging from the mud. They are 
said to he able to sleep in this almost 
lifeless state for a whole twelvemonth. 
The enemy to be avoided is dr5mess, 
not cold. 

Many young collectors of moths and 
butterflies in Britain have proved how 
circumstances affect such habits. They 
have unintentionally forced animals to 
go into winter quarters — of a sort — 
before their proper time by cutting 
off the supplies of food. The cater- 
pillars of most moths and butterflies 
moult a good many times before they 
turn into chrysalises, but if imprisoned 
and deprived of their proper leaves 
they will do without one or two of the 
usual moults or changes of skin and 
begin to make cocoons or anchor them- 
selves by silk ropes at once. They do 
not fare so well as when Nature is left 
without interference, but they at least 


does not deal with winter conditions 
very skilfully. They seem rather un- 
willingly to seek out a snug crevice 
and give up feeding. When the green- 
fly, on which they feed, are killed by 
frost or for any reason disappear, the 
lady-birds seek food, like the wasps, 
in the hollows of punctured fruits ; 
and if these fall to the groimd the lady- 
birds often perish. They have put off 
the day of retirement too long. 

These insects, or beetles, are so very 
valuable to gardeners that some fruit 
or rose growers have had special winter 
quarters built for them ; and a good 
many have been preserved in one 
experimental station by catching them 
and putting them forcibly into the 
artificial sanctuary. But they are slow 
to find these places for themselves. 
Most of the insect-winterers flourish if 
it is cold, but greatly dislike a wet 
winter. Frost is a friend rather than 
an enemy. It is perhaps a general rule 
that the wetter the winter the smaller 
the number of insects that successfully 
survive till the spring. The same is 

« , t.. . . , . true of seeds. They, too, lie apparently 

toad just emerpng, very thin and hungry, after his wmter s sleep. j. throughout winter and revive 

suddenly in spring; but many more 

diow this power of adapting themselves to the loss survive a frosty than a wet winter, 
of their diet. Different sorts of insects, as well as of For the most ,^rt the insects that have several 
the larger animaU. are very different in their power device for he^^ ^eir race to continue into the 

of fittiijg themselves to the weather or other unfor^ :»text:^year a|i^¥' worst hands at wintering then* 
seen influences. Smoe wintier well, , oth^ For example, mcwt of 
The lady-Wrds are an example of 'alh insect that butterflies m the fribe called Vanessae have three 







QUEEN WASPS HIBERNATING AND A TOAD JUST AWAKENED 

To preserve her race the queen wasp must survive the winter though her subjects all 
die. In September the queen (bottom photographs) finds a resting-place under a piece 
of soft wood and araduhllv settles down, only moving now and then. Above is a 
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different ' metfiods — sdme few have four different 
methods-— of defeating the attacks of winter. They- 
lay eggs in autumn and these hatch themselves out 
(if they are hot eaten or destroyed by weather) in 
the next spring or summer. That is one way. The 
second is for the caterpillar to turn into a pupa and 
lie through the winter very much like a seed, safely 
protected by its case. The third is for the butterfly 
itself to seek some warm and snug spot and itself go 
into winter quarters. The fourth, and very sure, way 
is to migrate like the swallows and seek a warmer 
place ; but it is now thought that though some 
butterflies (especially the painted lady) fly over to 
Britain in the summer, none makes the return journey 
in the autumn. A few complete butterflies of these 
Vanessae survive as butterflies, but when they wake 
up in spring and fly out they are usually very much 
frayed and dull in colour. They have not found it 
easy work to hibernate. 

Probably the very best of all the hibemators are 
the bats, which are most completely deprived 
of food. They can only live on winged insects and 
must catch these in the air, so their feeding days are 
very strictly limited, and may be very short indeed, if 
frosts come early in the autumn. Winter to them is 
not a mere interval, a week or two of cold in Decem- 
ber or January, but may be more than half the year. 

Just as some birds do not arrive till May and 
leave again in August or September, so some animals 
come out into the open late in spring and go to their 
dark dormitories for as many as seven or eight 
months. But the bats differ among themselves. 
Much the commonest in England is among the 
smallest, known by the rather pretty name of 
pipistrelle. It is the only bat known to a good many 
people. This little creature is the liveliest of all, and 
will wake up and fly out even in winter, if the weather 
is very attractive. The noctule, on the other hand, 
which is much rarer and much bigger, is a profound 
sleeper that nothing less than a warm April day 
can arouse. 

Most bats when fallen into their winter sleep look 
as nearly as may be dead. They grow cold, their 
hearts beat very feebly and, when they hang them- 
selves head downward on some dusty beam or crouch 
in some mouldering wood, they might be taken for 
lumps of leather. Nothing about them suggests a living 
creature, and no one would imagine for a moment 
that they would presently be fl 3 nng with a dash and a 
skill and a command of quick turns beyond the power 
of a bird. 

nPHE longest sleepers within the British Isles are 
• perhaps the bigger bats and the dormouse. The 
dormouse, of course, gets his name from his power 
to sleep, for dor *’ means sleep, but in all probability 
it is not so deep a sleeper as the bat, and never loote 
so lifeless and, we must believe, is never quite so far 
from being conscious. Many places where the bats 
retire to pass the winter are tolerably cold. The 
animals are, as a rule, careful to find spots protected 


from the rain. They like a dark place and some- 
times burrow into rotten wood, whi^ must be fairly 
warm. But they have not the power ht; ipstinct to 
make themselves as comfortable as a d6|:mouse, 
which weaves almost perfect bedclothes. The thick 
network of dry grasses is designed so neatly that it 
keeps in the heat, but allows a fair amount of air 
slowly to filter through. 

How the dormouse gets inside is a problem much 
more difficult than how the apple gets into the 
dumpling. However carefully you examine this 
warm light wrapping, you will find no hole. The 
entrance is filled up after the animal has entered so 
skilfully that no hint of a join or a weakness appears. 

It would be possible to arrange a list of animals 
in order according to the degree in which they 
hibernate, with the dormouse and big bat at the 
bottom, as being the longest and soundest sleepers, 
and at the top the birds which are supposed not to 
hibernate at all. But you can find the beginnings of 
the habit, the signs of at least an attempt to hibernate, 
even in some of the livelier birds. Many birds in the 
spring-time eat within twenty-four hours food equal 
to their own weight. Even such a big bird as the 
woodcock will devour more than its own weight of 
food within a day and a night. Some of the small 
birds eat even more voraciously. 

T ET us take one of the very smallest, the little 
^ cheerful Jenny wren, which faces winter so 
bravely that it will sing its energetic song even when 
the ground is covered with snow. Nevertheless, the 
Jenny wrens behave in some ways very like the bats. 
If the frost is severe and food very hard to collect, 
they will crowd together into old nests and snuggle 
up in the sleepy warmth for an unknown length of 
time. If they were to go so long without food in 
the summer-time they would certainly die ; but 
starvation matters less in the winter. 

On one occasion a naturalist saw an old nest 
tumble down one winter morning and out of the 
rubbish flew half-a-dozen wrens which had over- 
burdened the nest. For half a moment he thought 
the little birds must be bats, which will crowd close 
together in caves, bams or old trees, helping no 
doubt to keep one another warm. 

Perhaps we may regard this crowding of the wrens 
together in an old nest in the daytime as a sort of 
attempt to begin hibernation, for nearly all birds 
eat less in winter than summer, and very maily, like 
the birds and the poultry, store up a certain amount 
of fat. Gilbert White and other naturalists used 
to believe that swallows hibernated in England ; 
but no example hcis ever been proved. Most birds 
are too highly strung and active to endure any 
long sleep or quiet ; and many, perhaps most, 
manage to live by changing their food as the da}^ 
grow colder. 

Partridges are perhaps the best example of all.* 
They eat a good number of insects when the young 
are bom and before ; exist largely on grain (by far 
their favourite food is barley) during the summer : 
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MUD FISH AESTIVATING 

Cut from a dried-up marsh which is almost a lake in winter, this 
lump of mud contains one of the curious fish that remain dormant 
through the summer when the water dries up. Mud fish breathe 

in both air and water, and leave an air hole in their retreat. 

and in winter subsist almost wholly on the tips of 
weeds and grasses. They have made a habit of 
doing the only thing that enables them to live, 
through the winter, the same sort of life that they 
live in summer. 

Next on the list to the birds and most of the 
mammals which do not hibernate at all in any real 
sense, would come several sorts of voles and, indeed, 
mice, which have a way of storing food, generally 
at the end of a tunnel, and in certain circumstances 
they will go half or wholly to sleep in their snug 
chamber for considerable periods without troubling 
to eat the food at all. The squirrels would come 
about the same place on the list. They, too, store 
food here, there and everywhere, and often forget, 
or so it seems, exactly where they have put it. They 
retire rather like the dormouse to a hi^e nest, known 
as a drey, but it is usually in an exposed place, and 
is not made with nearly so much skill as the mouse's. 
So the squirrel, which has a very lively character, 
does not spend longer hours than it can help in its 
winter quarters, but goes forth and scratches up the 
hidden hoards of food. 

The hedgehog would come earlier on the list than 
the pipistrelle bat. He makes a sort of nest in a 
sheltered spot — sl hole in the ground or some old root 


or stool of wood — he rolls himself round in a tight 
ball and seems singularly well equipped for a long 
winter sleep. Like the bear, he is fatter in October 
than at any other season. But he is wakeful, and 
though he has long bouts of lying still and probably 
sleeping, you are never quite sure when he will not 
poke his nose out and take note of his surroundings, 
and even move out to see if spring is on the way. 

The hive bees, that give us our hon^y, are less 
sleepy than the bumble bees. Late in the autumn, 
the bee-keepers tuck them up for the winter, and no 
bees appear outside the hive for a long time ; but 
they must have plenty of food and the hive is never 
quite asleep. If you put your ear to it you may 
usually hear a slight murmur made by the bees who 
have the duty of ventilating the hive, and there is 
almost always some movement to be detected. 
Nevertheless, they do hibernate in a real sense. 

You might think that the colder the winter the 
more food they would need, but it is not so. The 
longer the period of frost, the less the amount of 
food consumed ; and the reason is that they are less 
wakeful in the cold than the warmth, and so spend 
their time hibernating, as the bat hibernates, without 
troubling to eat or drink. Extra warmth wakes 
them up and makes them feel energetic and hungry 
and thirsty. As a rule, the first thing the first 
wakers do, often as early as January, is to leave the 
hive to fetch water. 

Bumble bees and queen wasps would come close 
together on the list, just below the hive bees. The 
queen bumble bee of some varieties usually makes 
herself a hole in the ground and polishes the sides very 
thoroughly. It has been proved that she shifts her 
position ancl has moments of restlessness ; but she 
does not attempt to leave her retreat, does not feed, 
and may be supposed to be to all intents and purposes 
asleep most of the time ; and it is a long time. She 
usually disappears into her hole in October, and not 
late in October — and does not come out for another 
five months or so. 

The queen wasps do much the same, but they 
have a much greater variety of hiding-place ; and 
generally, at least in my experience, prefer a hole 
behind a piece of loose bark or in the wood of a 
decaying tree. They may retire there in September, 
but are very wide awake just at first if the weather 
is at all fine and warm. You may now and again see 
bees, the helpers and queen wasps, who all mean 
to hibernate, showing themselves as late as November ; 
and they will make surprising appearances if the 
weather is very warm and sunny in February. 

Perhaps no animal is fonder of the sun and more 
dependent on it than the snakes. When the days 
shorten they retire sometimes singly, occasionally in 
masses, to a convenient hollow and wait there till 
the weather is really warm. And of all the animals 
they suffer least from want of food. Their 
reawakening has especially interested some of the 
poets, notably Shelley, hecsuxae they usually begin 
the new life by shuffliitg off the old skin, just as a 
dragon-fiy leaves behind its old case. 
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Little Depeindents of the Great 

By F. Finn, B.A., F.Z.S. 

Author of ** Ornttholotfiofll Oddities*' 


O UR earliest record of a small animal in the service 
of a larger one seems to be founded on a mis- 
conception — that is, the legend of the jackal 
being ** the Uon's provider." Homer, in a vivid 
simile, describes the pulling down of a wounded stag 
by a pack of jackals, which are scared from their 
anticipated feast by a lion. 

Such episodes must often have occurred, and 
doubtless occur still ; and as the works of Homer 
were to the Greeks much what the Bible is to us, and 
all through the subsequent centuries have been 
familiar to educated people, the impression has arisen 
that the lion habitually depended on the jackal for 
easily-won food. Homer, however, was evidently * 
only describing an accidental incident ; if Leo 
looked regularly to his inferiors for his royalties he 
would usually go hungry, and what more usually 
happens, no doubt, is that they themselves poach on 
his cold meat whenever he leaves it unprotected. 
There is no modem evidence that he has any such 
helpers, nor any that a small carnivorous animal ever 
helps any larger one in the wilds. 

Another great Greek author, however, put on 
record the earliest certain instance of association of the 
small with the great ; 
this was Herodotus, 
the father of zoology 
as well as of history, 
in whose day, distant 
as it was from ours, 

Homer was already a 
classic. 

The crocodile, he 
says in his account of 
Egypt, is a foe to all 
birds and beasts but 
the courser, which 
does it a service. For, 
living in the river, it 
gets its mouth full of 
leeches, and when it 
comes out and opens 
its mouth to the 
westerly breeze, the 
courser goes in and 
gobbles up the leeches, 
which good office so 
pleases the crocodile 
that it does the 
courser no harm. 

This story has na- 
turally enough been 
doubted, but has turn- 
ed out to be strictly 
true. A special leech 
infests the mouth of 


the African crocodile, and a special bird, the black- 
backed courser or plover, does enter it and devour 
them. It is doubtful, though, if the crocodile's 
gratitude can be trusted ; at any rate, the only 
" crocodile bird " the Zoo ever exhibited had the 
habit of starting into flight backwards, which looks 
as if it did not, when at home with the crocodile, 
even stop to turn round after gobbling the last 
leech ! Another bird associated ^ith the crocodile, 
the African spur-winged lapwing, has been seen to 
come out of the reptile's mouth after this had closed 
on it, the spurs no doubt serving as a reminder to 
reptilian absent-mindedness. 

H erodotus never got far enough south in Africa to 
come across or hear a still more wonderful in- 
stance of association — that of the honey-guide with man 
and the ratel and African badger. Here the bird under- 
takes to guide honey-seekers on a commission basis, 
for his human friends reward him with a piece of the 
comb, and presumably the ratel, in looking out for 
himself, incidentally, if not purposely, leaves some 
pickings for his ally, for the pair must often come 
across a store which is too large for the quadruped 

to devour completely. 

This story has also 
been doubted and con- 
firmed , but nospecimen 
of any sort of honey- 
guide (there are several 
species) has ever been 
brought to England. 
An observer in 
Africa, Mr. Sydney 
Porter, has kept one 
for some time, and 
foimd it a very intelli- 
gent little creature, so 
inquisitive that it 
would poke into any 
dark comer and even 
creep under a news- 
paper if it found one 
lying on the floor, a 
most unusual action 
for a bird. As it was 
also very tame and 
" confidential," and 
had a big appetite, it 
evidently had much 
of the dog character, 
so that it is not sur- 
prising that its kind 
should play a dog's 
part in hunting along 
with man. 
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COURAGEOUS CROCODILE BIRD 
The crocodile's mouUi is Infested with leeches, and these the crocodile bird, 
the black-backed courser, removes. But it has a very cautious trick of 
off backwards when it flies away. It does not risk even turning 
round while perched in those dreadful and perhaps ungrateful jawi. 
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PATRON AND CLIENT: SAND SHARK AND ITS ATTENDANT SUCKING-FISH 
Between the remora, or sucking-fish, and the shark there is no working arrangement. The 
remora just attaches itself by its very powerful suction disk to the shark and gets carried about. 
The area of the sea that it can sweep for food is thus far greater than it would i^sibly be if 
the remora were on its own. Titbits from the shark’s meals are useful perquisites. 


Another African association of bird with mammal 
is that of the tick birds with big game, and with 
rhinoceroses in particular. These birds are about the 
size of starlings, with strong condor-like bills and very 
sharp claws ; they live upon the parasites of large 
animals, and run all over their patrons as a wood- 
pecker does over a tree. They also warn them against 
danger, and this is particiilarly important to the 
rhinoceros, which has very poor sight, and soon gets 
nervous and up)set if his birds leave him. One of 
the older African sportsmen even says that he has 
known the birds remain with a rhinoceros after it 
had been shot when taking its evening drink, and do 
their best to awaken it — ^as they thought — in the 
morning before leaving. 

In this case there appears to be a definite adapta- 
tion of client to patron ; but no doubt the courser 
could get on quite well without the crocodile, as most 
of the courser family frequent dry places^ while the 
few and rare kinds of honey-guides foimd in Asia are 
not known to have any relation with man or other 
mammals. 

E attachment of the robin to us may be a similar 
case to those we have been noticing ; it was 
most likely far closer in the days before window-glass 
was in use and cats commonly kept, and for long after 
that period the habits of our ancestors were such that 
-—to put it as delicately as possible — they entertained 
company more acceptable to an insectivorous bird 
than to themselves ; so that the association was 
stronger than it is to-day, when the various small 
creatures exposed by gardening operations are the 
robin's chief reward besides our protection, 

A very curious association of reptile with bird is 
found in the islands of the Adriatic; in this the 
reptile is the servitor and the bird the patron. At 


breeding-places ot gulls on 
these islands the little wall^ 
lizard, a very common reptile in 
Southern Europe and remark- 
ably active and enterprising, 
is found haunting the n^ts of 
the birds, and feeding on the 
parasites which infest the young 
and on any chance scraps of 
food which may be overlooked. 
Here the association is quite 
local and casual, the wall-hzard 
being perfectly independent 
elsewhere, though in at least 
one Continental zoo it is found 
playing the part of the sparrow 
in ours, and looking for pickings 
among the animals and the re- 
freshment tables. 

A, long fish there are several 
exam])iesuf curor' nssociations, 
notably that ^ iilot-fish, 

one of the ma. iiily, with 

the * u ^ K small fish 

no "Protection 

from other large fish by the ?nv;e ot its grim 
patron, and no doubt gets scr^p'' rom any prey 
he may obtain ; at any race iw en to lead 

the shark to a bait put out for .houpu in this 

case the service was a very kind one. 1 he shark's 
gratitude is evidently not to be relied upon, for in an 
aquarium tank, where it had not a fair chance of 
getting out of the way, the pilot fish has been seen to 
fall a victim to its associate. 

Another fish that is associated with the shark is the 
remora or Peking-fish, which can stick very firmly 
to any object by the curious oval pleated sucking- 
disk'on the top of its head. The sucking-fish is out 
for free passage, and gets it ; the shark gets nothing 
out of the association — not even a chance ot L.^app;ng 
up his passenger, who sticks too fast in a safe place for 
that. 

Fishes are also found in partnership with water- 
animals of a much lower grade. Such is tne case v^ith 
the bitterling, a relative of our common fresh-" ater 
fish like roach and carp, which is a sort of parasite >n 
the fresh-water mussel when breeding. It is ? small 
fish, not much longer than a minnow but deeper in the 
body ; and in the breeding season the female de- 
velops a long external egg-tube or ovipositor, with 
which she plants her eggs in the mussels' shells, 
where they remain in safety till the fry hatch out. 
This does not soimd very comfortable for the mussel, 
but that passive bivalve has a chance of getting its 
own back when its turn comes to spawn ; for its young 
are hatched bearing a long sticky filament as feeler and 
anchor, and a hook on each valve of the infant shell 
for attachment. In this way the baby mussd manages 
to clamp itself on to any passing fish, finding it and 
adhering by its thread, and then holding on by its 
pincers. ITius it is carried by its fishy bearer to 
fresh ground, and can drop off to develop further, and 
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THE LITTLE DEPENDENT ON THE GREAT : SUCKER AND RAY 

This is the awesome mouth of a giant ray with its rows of gill arches. Attached firmly 
to the upper part of this deathtrap of teeth is a little shark sucker. Any food being 
tom by those teeth stands a good chance of being scattered so that some piece will 
Boat within the sucker’s reach. 


il tb^fish pressed into service happens to 
be a bitt^riing, justice of a rough sort is 
mefted out. 

The bitterling, though common 
enough on the Continent, is not found 
in Britain, but is often to he had from 
dealers in aquarium live-stock, and, as 
mussels will also live in amateurs' 
aquaria, the details of this curious para- 
site partnership can be studied at leisure, 
by anyone interested. 

A fairer partnership appears to be 
that of the little fishes pf the amphiprion 
group with the great Discosoma ane- 
mones of the Great Barrier Reef of 
Australia. These anemones are truly 
gigantic ; Saville-Kent’s discosoma is 
sometimes no less than two feet across, 
and Haddon's discosona eighteen 
inches. Inside both of tb^'se a species of 
amphiprion is found living, Kent’s 
anemone giving shelter to the three- 
banded amphiprion, while Haddon’s 
shelters the two-banded species, and a 
kind of prawn as well. The fish and the 
prawn however, are no^ to be found inside the same 
specimen of the anemone Both of the fishes and the 
prawn are coloured red and white, and this colour 
does not match that of their tentacled hosts, which 
also are very different from each other. 

The anemones are as a rule living death-traps for 
any small free-moving creatures, owing to their 
formidable stinging-threads, but these particular 
animals must be immune to the poison, and no doubt 
benefit greatly by having a safe base to which to retreat 
after a foraging expedition, while they probably 
share any food that ^he anemones can obtain. The 
anemones for their part probably get an occasional 
windfall when one of their gaily-painted little guests 
^nshes home with an enemy in hot pursuit which 
blunders into their deadly grasp. The three- 
banded amphiprion can be seen in the Zoo aquarium, 
where it gets on quite well without its living home. 
So can tho little pea-crab, which lives inside bivalves, 
and was known to the ancients from this habit. 

It is foimd off the British coasts, and a speci- 
men was once exhibited in the Homiman Museum 
aquarium together with a mussel in which it was 
expected to shelter. The pea-crab, however, soon 
found there was no trouble to be looked for outside, 
and refused to enter its retreat ; indeed, during the 
latter part of its career none was offered it. 

Crabs can also themselves be the hosts, as in the 
case of the little shore-crab Melia of the Indian 
Ocean, which carries about an anemone in each claw, 
thus ranging the sea-floor like a hungry pigmy Dick 
Turpin armed with a couple of barkers.” 

A better-known case is that of the hermit crab — 
really much more like a lobster — and its lodger the 
parasite anemone. Bernard the Hermit, as the 
French call him, is soft-sWnned astern, and haying by 
fair means or foul acquired a portable hermitage in 


the shape of a shell to prevent his soft tail being a 
handle to ill-wishers, is faced by the fact that there are 
desperate characters in the sea prepared to bolt him 
borrowed shell and all, and risk indigestion. He 
therefore finds it to his interest to have an anemone 
riding on his shell, as the stinging powers of his partner 
are calculated to discourage almost any assailant. An 
anemone, although able to crawl, is so slow that the 
snail is a lively sprinter in comparison, and therefore 
scores by what may be called rapid transport, to say 
nothing of chances of bits as the hermit tears up his 
prey, in addition to improved opportunities of capture 
on its own account. The hermit, as he grows, has to 
look out for new lodgings, and when he moves in, is 
able to persuade the anemone to let him detach it and 
put it on the new home. This sounds incredible, as 
the anemone is not to be persuaded to shift by soft 
human fingers ; but anemones, though they have 
hardly any other sense but touch, are able to learn. 
The common independent species will, in an aquarium, 
learn to know the forceps by means of which they are 
fed and not shrink up at the touch of these, and 
presumably they also recognize the feel of the claws of 
their crustacean friend. 

A s the different kinds of giant anemones have dif" 
^ ferent fish lodgers, so the hermit crabs are usually 
ridden by different parasitic anemones ; the common 
Bernard the Hermit carries Rondelet’s anemone, 
and Prideaux's hermit the cloaked anemone. In 
the latter case the hermit finds an additional ad- 
vantage in that the anemone gradually absorbs the 
shell and relieves him of some of the weight, and, 
being soft, of the necessity for moving into a new 
house — a great advantage, for moving is as great a 
trouble to hermit crabs as to humans. It is very 
fimny to watch a hermit feeling in a number of shells 


1603 



Dei^eridehts of ' the Gri^t- 


with his claws, and, when he does decide to shiit. 
whipping his tail out of the old house into the new one 
with a haste which is eloquent of his deadly fear of 
back-biting and, after all, perhaps deciding that the 
new shell pinches him somewhere, and going back to 
the old one. 

About the last partnership one would expect is one 
between the butterfly, the type of brainless frivolity, 
and the ant. the model of industry and intelligence. 
But Great Britain can show them in relations 
which make the ant appear the fool. The large blue 
butterfly, which is about the size of a small garden 
white, begins its career as a little caterpillar by 
feeding on the flower-buds of wild thyme. Soon, 
however, the syrup-secreting organ it bears at the end 
of its body attracts an ant, which strokes and milks it ; 
other ants may come along and do the same, but the 
first-comer retains possession of the milch-caterpillar. 
This presently signals to the ant, by humping up its 
forequarters, that it wants a lift, and its attendant 
then takes it up and carries it down into the ant-hill. 
Here it behaves like a wolf in sheep's clothing, 
devouring the infant grubs of the ants, apparently 
with their full consent : presumably they continue to 
milk it. and their love for sweets blinds them to 
everything else. At any rate, the caterpillar feeds 
full by ant infenticide, turns into a chrysalis, and 
ultimately leaves the decimated anthill as a blue 
fairy-like creature with no hint of its hypocritical 
past. 

\^$RE wonderful still is the relationship between 
the Sitaris beetle and the burrowing solitary 
bees, though here there is no hint of any benefit to the 
bee, which is robbed from start to finish by the 
'beetle^ — another case of the proverbially brainless 
beating the canny. 

From the egg of the sitans hatches a minute and 
yeiy lively little larva, not grub-like like most infant 
beetles, of which the indoor mealworm and outdoor 
wireworm are fair types, but with well-developed 
legs, each ending in tliree claws, whence it is tech- 
nically known as a triungulin — ungula being the 
Latin for claw. The triimgulin is in its habits a 
sort of bee flea, although it does not suck blood ; 
it has a desperate desire to hook its little trident toes 
on to any hairy insect, and by a lucky fluke sometimes 
gets on to a bee, and a bee of the right sort, an 
Anthophora. Such bees construct a cell, fill it with 
honey, and lay an egg on the top of this. 

The triungulin rides home on the bee, and When 
she is ready to lay her egg, slips on to this, and is 
left by her sealed up in the cell. These proceedings 
are naturally only guessed at, as no one can see 
what goes on in Anthophora 's little home ; what 
is known is that the beetlet opens the egg and pro- 
ceeds to eat it, the supply lasting it just over a week. 
It then proceeds to change into an exaggeratedly 
grub-like form — a, mere maggot, with the side 
breathing-holes so noticeable in large grubs placed 
high up towards the back. This is a provision against 
being smothered by the honey, in which the grub 
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literally wallows tor more than a months steadily , 
consuming it. . - 

After this it goes through another change, becoming 
more like an average b^tle grub, but its days of 
adventure are over, and it next proceeds to turn into ' 
an ordinary beetle chrysalis, and then into a beetle 
which also has nothing remarkable about its ap- ' 
pearance. This beetle is now uncommon but it has 
a well-known’ relative whose history is much the 
same — the oil beetle, that fat, soft, flightless, blue- 
black, unwholesome-looking beetle that is sometimes 
seen feeding on plants in spring. 

How the lives of these last little animals came to 
be linked together in this extraordinarily detailed 
manner is quite beyond our powers of guessing ; the 
procedure, especially in the last case, is so complicated 
and blindly instinctive, and leaves so much to chance, 
as we see it. On the other hand, the relations of 
birds to krger animals with which we began do 
not seem to require much beyond intelligence. 

Insects are far older than birds on the earth, and 
may have been in their early days less blindly 
instinctive and more intelligent than they are now ; 
cockroaches are some of the most ancient types, and 
a modern cockroach has been known to bother even 
a distinguished professor considerably by trying to 
establish a one-sided association with him. sucking 
the moisture from his face and lips while he was 
asleep. This was one of the large winged cockroaches 
so common both on land and ship-board in the 
tropics, which, like the rat, axe great travellers, and 
apparently can be nearly as cunning. Thus, at one 
time, insects may have had the aptitude, for acquiring 
new and intelligent habits that birds and beasts 
now display. 

know, too, that what was originally a habit may 

be transformed into an instinct under man's 
selection. The first tumbler pigeons were, no doubt, 
unusually intelligent birds, which “ looped the loop," 
as other birds than pigeons will sometimes do, for the 
fun of the thing. But the habit has been so deve- 
loped by selection of the most persistent performers, 
that tumblers have been bred which simply have to 
tumble whether they like it or not ; and though this 
habit is not only useless but would be prejudicial to a 
wild bird, it shows very plainly how the transition* 
from purposeful to mechanical or involuntary action' 
can take place. Another exaggeration of the’ 
tumbling habit is found in the roller pigeon, which 
descends in a series of somersaults, and sometimes’ 
comes to grief thereby ; and if we imagined a breed of 
tollers which habitually tumbled down people's 
chimney-pots and nested in the grates we should get* 
some approximation to the extravagant eccentricities 
of our insects. 

Further than this we cannot see at present ; 
but if naturalists ever make a practice of rearing 
animals of curious complicated habits and observing 
how these develop in the lifetime of the individual 
we may in time come nearer to understanding the 
wonderi ui aissociations dealt with in this article. 
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Chapter CXXXVII 


Mdl'e Animal Wonders Revealed by the 


Microscope 

By W. H. S. Cheavin 


Corretpondinl Member of the Manchester Microsoopical Society 


I N a preceding chapter, pages 1399 to 1418, we 
have already dealt with a part of that wonder- 
land which is revealed to the man who looks 
through a microscope. We now resume our 
exploration of that marvellous territory at the point 
where we left it — ^in considering the leg parts of 
insects. 

The forelegs of the earwig, for instance, are small 
in comparison with the hind legs, whilst the middle 
legs form a medium between the two extremes. 
The earwig relies on its legs for escape from its 
enemies, and its legs are particularly adapted for 
rapid locomotion. 

The dragon-fly in its larval and adult forms shows 
two types of legs ; one type changing completely 
when the larva becomes a fully-grown insect. 
In the larval leg we have a very simple type, devoid 
of hairs or projections, because they are not actively 
employed and are only used as a support for steadi- 
ness, holding prey or grasping pond weeds. In the 
fully developed insect we find a great change both 
in shape and general features. A double series of 
long bristles is present on each leg, these bristles or 
stout hairs being used for holding prey when the 
insect is flying. The legs are held forward so that 
they nieet at the same level in front of the mouth. 
Further, these bristles help to hold the prey more 
securely and form a complete trap in the legs. 

The marvellous gym- 


upright position, the fly uses the claws only, the 
pads being carried in a raised position well above 
the claws. The adhesive substance secreted by the 
pads also explains why in the winter we find dead 
flies on the walls of our rooms. The flies, on the 
approach of colder weather, become weaker and 
cannot find enough strength to raise the pads, and 
consequently they die, being unable to obtain food. 

It is interesting to examincrthe legs of another two- 
winged fly, the gnat. These are very long and are 
seen to be covered with clusters of delicate hairs 
resembling fins when examined edgewise. The 
hairs no doubt act as a protection against water when 
the insect is in the act of constructing its egg-raft 
on the surface of a pool. At the tip of each leg is a 
pair of claws, of equal size, which are moved by 
powerful joints. There are no pads on these claws, 
which explains why the gnat is hardly ever found on 
window panes or other smooth surfaces. 

Tn the flea, a degenerate form of the two-winged 
fly, we have a leg particularly adapted for making 
enormous leaps. The hind pair are the most de- 
veloped and strongest for this purpose, and the same 
proportion of power in mankind would enable any 
of us to leap over the highest of buildings with the 
greatest of ease. The enormous development of the 
coxa is responsible for this feature, and in most other 

leaping insects the muscles 


nastic feats of many two- 
winged flies which we see 
walking upside down on 
ceilings are often a soiurce 
of wonder, but this is easily 
explained when each foot 
is examined. At the base 
between the claws are seen 
two or more pads which 
secrete a sticky fluid from 
a series of minute tubes 
found distributed over the 
surface of each pad. When 
the fly is desirous of 
moving, the powerful 
hinged claws are applied to 
the surface of the ceiling, 
and they act as levers lift- 
ing the pads away from the 
surface. Thus is explained 
how the common house-fly 
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HOW THE CRICKET HEARS 


of the lower joints are 
used in this way. In 
walking, the flea uses all 
the lower joints and the 
claws function as a grip 
to enable the insect to 
drag itself along rapidly 
through the hairs of its 
host. Also the two claws 
act as modified bristles or 
setae. 

In the large family of 
beetles we find the greatest 
variety of legs, each one 
adapted for the different 
functions which the insects 
perform. The tarsi or last 
segments show p)eculiar 
structures and in almost 
every species of this family 
we find a new feature. 


can apparasit^ overcome 
the laws 

In noitha!^ walking In fim 


it vould be of no use to the cricket to chirrup if its mate eould 
not hear the sound. The crioket^s ** ear/* seen above, is situated 
on its leg, and appears here as an dval spot — ^magnified greatly 
in this photograph, of iraurse. 


It is noticeable through- 
put the whole family that 
there are no pulvilli or 
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pads, but as if to make up for this 
apparent deficiency the last joint is 
modified to act as a stabilising organ 
to be used in the act of walking. 
This joint is generally well developed 
and covered with fine hairs which are 
very sensitive and can also act as a 
grip when the insect is walking on 
smooth surfaces. 


In the we 

one the 

fine the 

segment, the 

a way as to the 
joint freedom no 

a lever 

In the Colorado 

fine hairs. 

powerful hinged pair of claws present 
no as anchor 

when the insect is 

In we 

new feature ; the whole 
in the ta^us are the 

)a$t segment is slightly developed. 

This jc^t a pair of 

usual, these claws are HHBHHIHHHHHHHHHBHHHHHHii 

straighterand more curved at the tip, a * «. a Botttnt 

modificatioa which agie^ with the hidden beauties in a sponge revealed 


OUanelsOme nature of this insect. It THom photographs show what beautlos thm are hidden from the unaided human 
»»Ani4 to be Always fichtina its own ®y« some kinds of sponge. Under magiuftwtion the spicules of the spmige look 
OCems XO oe wJwayB Ugunug its u uke charms carved in ivory. Below wo have What si^m tike little anchors and crosses. 

SpedeS. while above are semblances of antlers imd picks. 
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LEGS AND FEET OF GLOW-WORM, LADY-BIRD AND COLORADO AND SOLDIER BEETLES 

A giow-worm’8 foot sounds rather a trifle but, seen at sufficient magnification, we find that it is a wonderful thing. The “ foot is really the 
last segment of the wldch acts as a “ sole with a claw to lever it up (l^ttom left). The same arrangement is used by the seven-spot 
iady-bird (bottom nght). The Colorado beetle has also a special^ adapted walking arrangement (top left), the Jast joint of the leg b^g rounded 
and having a clawdike limb which is used as an anchor. The leg of a female soldier beetle (top right) has a pair of clasps for fightihg 
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CLINQiNQ UIMB8 OF SAWFLY, HORNET, FOREST HOPPER AND FLEA UNDER THE MICROSCOPE 

Peculiar oval-shaped pads are attached to each of the lower segments of the :eg of the sawfly 1^) wd thew are covered with fine 

hairs These features are perhaps used for purposes of defence. The leg and foot of a hornet (bottom right), show specially adapted tarsi (joints 
to which the leet are joined) armed with strong ^ines used for releasing the feet from soil surfaces, powerful daws used for walking on the 
rough surfaces lid pads for ne^rdtiaUiii^he smooth ones. Above are the legs of a scarlet forest hopper (left) and of a flea (right). 
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Animals Under the Microscope 


On each foreleg of the male are aboot 
Z70 sucking hairs and on each middle 
leg about 1,590 sucking hairs, which 
explains why a water beetle is difficult 
to move when attached to a stone or 
the stem of a water plant. The adhesive 
power of these suckers is very great and 
an experiment, tried by Plateau, with 
a freshly-killed insect when applied to 
a cylinder of smooth glass showed that 
the suckers could support more than 
thirteen times* the actual weight of the 
insect. 

Caterpillars have two kinds of legs, 
specially modified in the front set for 
walking. These are furnished with two 
claws to give a firm grip on the leaf. 
In the hind legs another modification 
appears, namely, a fringe of hook-like 
projections around the base, which 
serve as clasping organs and anchor 
the larva in the fine hairs of the leaf. 




MAQNIFrED WINGS OF MOTH AND BUTTERFLY 

Wings of both butterflies and moths are covered with scales or 
feathery particles so put together as to overlap and form a perfect 
flying surface. Here are magnified parts of the wings of an emperor 
moth (bottom) and a South American butterfly (top). 

This fact explains why the larva has such a firm hold 
on whatever part of the plant it is feeding on. 

The second leg of the hive bee has a long spur 
projection which is said to be used as a weapon for 
the purpose of killing the drones when they are 
driven out of the hive in autumn. The whole 
leg of the bee and other members of this family 
have Jthe last joints furnished with pointed projec- 
tions," and the tip of the leg carries a pair of 
stout double-pronged claws between which is a small 
adhesive pad used for the same purpose as in the 
house-fly, for walking in upride-down positions. 

In the froghopper riiere is a modification of the 
tarsal joints, but th^ have in addition powerful 
projecting spines whidh endow rfie ins^ with 
enormous leafAng powers 
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The green-fly has an elongated feigur with the tarsal 
joints fused together, and so insignificant as to be 
overlooked. At the tip will be found equally in- 
significant claws ; and these factors all conform to 
the habit of an insect of this kind which leads a 
sedentary life in the same place. 

The ant lion is furnished with powerfully developed 
muscular legs armed with sharp, sensitive projections 
used for anchoring the insect in the sand, and also 
for heaving stones out of its sandpit or lifting the 
remains of devoured victims. The equally powerful 
claws no doubt assist a good deal in this work. 

The saw-fly shows a peculiar development of each 
tarsal joint, which is provided with a small, oval- 
shaped pad covered with fine hairs, suggesting that 
it is used as a sucker attachment to give the insect 
a better foothold when walking on smooth surfaces. 

The grasshopper has each leg armed with powerful 
spines, and the last segment is developed into large 
claws, used for the purpose of making powerful leaps. 
The cricket's leg is also adapted in the same way for 
leaping, but in addition there are two oval spots on 
the fore tibia, one on the outer part and another 
smaller one on the inner part. These spots are 
believed to be used as ears. 

'T'he spider has the claws of each leg specially 
* modified for climbing or clinging, and they c.an also 
be used as combs for the web when it is in the course 
of construction. The legs are useless on a polished 
surface, but a special development consisting of a 
pad of hairs allows the spider to negotiate a smooth 
surface. A viscid fluid is secreted which is adhesive, 
and this allows the animal to perform what seem like 
gymnastic feats. The wejl-developed combs are used 
for guiding the threads of silk as they are produced 
from the spinnerets, or used for walking on the 
tfireads, giving the animal unique balancing powers. 
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Animals Under the Microscope 



The wings of insects exhibit a great 
variety of form and structure; they 
also show great beauty of colour as 
seen in the iridescent wing cases of 
many beetles. The wings of many 
butterflies are also highly coloured, 
especially those of the tropical varieties. 
In most insects there are two pairs 
of wings present ; but in other types, 
such as the diptera, only one pair exists, 
the missing pair being replaced by 
halteres, or balancers, which have the 
general shape of a dumb-bell and a 
rounded end provided with sense organs. 
These halteres vary in size and outline. 
The type found in the crane-fly is 
covered with short, pointed hairs 
which act in a sensory manner; the 
haltere of the snout-fly is larger in size 
with a very wide tip; and in the 
gadfly the haltere is very large with a 
flattened pval area at the wide end, 
giving the whole structure the shape 
of an Indian dub. 


The wing proper is an outg^wth of the skin and 
the ntiembranous expanse is supported by nervures 
or veins, whose arrangement serves as a means of 
classification of the great insect family. Thenarvore 
is really a channel through which ^ insect Uood 
circulates, and it is sometin^ crossed by a trachea 
or breathing tube. Wings and their power of flight 
play a great part in the distribution of the species, 
especially at breeding times, and help in the wide 
distribution of eggs and the subsequent lahme whidi 
later produce adult forms. 

The buzzing sounds produced in two-wing flies 
such as the blowfly and bee are generally due to 
vibrations of the wing, which in the former reach 
335 beats per second and in the latter 440 beats per 
second.^ The actual buzz is produced by the rapid 
vibration of muscles situated at the base of each 
wing, which causes a chitinous percussor to strike 
the body. The resonant part of this apparatus 
consists of a compound rib and its attached mem- 
branes, which are thrown into a state of combined 
vibration. 

The wing of the dragon-fly has at the outer edge a 
dark coloured compartment. This is wrongly called 
the stigma. It is really a depression or pocket, the 
two membranous divisions at this point being kept 
apart by thick cellular tissue. This " stigma ” is 
obviously an apparatus for producing sound in much 
the same way as the bull roarer familiar in our 
childhood days. 

The wings of the hornet, bee, and wasp possess a 
series of booklets bent obliquely outwards, varying 
in number from 29 to 50. The membrane opposite 
to these hooks is specially strengthened and bent 
under to form a kind of trough, ^^en the wings are 




HOW THE BtOWFLY BUZZES ; A MOTH'S WINS 
The buzzing of a blowfly caused by the rapid vibratioii of structures at the baw 
of each wing (bottom). The wings make about s« beats, a second, and a part of the 
structure meution^ above strikes t^ body eaco Ume like a rapidly 

hammer. Above is part of a moth's wing. Both photographs are magnified. 
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TRANSVERSE SECTION THROUGH THE BODY OF A LAMPREY 


ttHk and othS British rivers, as they do xaany of those of tha Continent, for the purpose of spawn- 




Animals Under the Microscope 



H. S. OheaTlii 


ORGANS OF MYSTERIOUS SENSITIVENESS: A MARSH FLY^S ANTENNAE 
WhFn examined microscopically* the antennae of the marsh fly, seen above, are found to be borne on flattened processes growing out of the 
head. The antennae are filamentous and taper gradually to a point. At irregular intervals along their length there are a numW of 
strange out-growths composed of very fine hairs. It is possible that the m^tery of the sixth sense ’’ may be solved when we know more of 

* the functioning of these wonderful organs of the insects. 


expanded the hooks of the hind wings hang over the 
edge of this trough and they are firmly locked to- 
gether, thus producing a combined wing in each case. 
In this family we find the principal muscles of flight 
are attached to the fore wings, which are larger and 
more powerful than the hind wings ; thus the linkage 
compensates for lack of muscular strength in the hind 
wings. This method of attachment if reversed would 
result in a weaker grip ; the hold of the hind wing on 
the fore wing therefore gives a close attachment, and 
so greater power for propulsion through the air. 

'T'he hooks are really modified hairs, and in the 
*■“ hornet we have a gradual change of form, 
becoming more apparent as we pass from those 
showing completely hooked types to the scarcely 
bent, stout hair* like projections which have obviously 
little clasping power left. 

The wings of moths and butterflies are covered 
with scales or feathery particles which overlap each 
other and produce iridescent effects due to refraction 
of light rays on their surfaces. On the outer portions 
of the gnat wing there are innumerable short hairs 
airanged in clusters forming a heavy fringe, com- 
mencing at the tip of the wing. The veins or nervures 


are also covered with these thick hairs or scales 
which are broad at one end and pointed at the other. 

' The wing of the earwig when not in use is neatly 
folded and tucked away under the very small wing 
cases or elytra. In the unfolding or folding of its 
wings, this insect uses its flexible abdomen by bend- 
ing the latter forward over the back. The delicate 
membrane of the wing is crossed by radiating lines 
or veins which unite with a delicate vein running 
parallel with the outer edge, and it is by these radiating 
veins that the wing can be folded like a fan into small 
compass. 

Wing covers, or elytra, are present in many beetles, 
particularly the water beetle, where the fore wings 
have become modified in this way by much thickening, 
and the upper and lower surfaces are clamped to- 
gether by minute pillars of chitin, having between 
them fat bodies, nerves, tracheae and blood. These 
elytra are used also for retaining air between the 
felted hairs covering the back of the abdomen where 
the air is held as a large flattened bubble. 

The function of respiration in insects is effected by 
means of a complicated system of minute tub^ 
which ramify through the body and its parts 
and so come into cbhtact with all the internal 
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organs. They thus resemble 
the vascular system of higher 
animals. The air is taken in 
through a series of^openings, 
spirades, situated on segments 
of the body, and may vary 
from one to two in each segment. 
These spiracles can be opened 
or dosed, their general outline 
is oval in shape, and numerous 
filamentous projections grow 
from the sides meeting in the 
centre. The filaments are 
covered with very fine hairs 
which act as a filter, prevent- 
ing foreign matter, such as 
dust, from entering. 

Many insects, in their larval 
stage, have special modifications 
present in their tracheal system. 
Some forms take in air through 
their body walls by means of 
diffusion ; in others, air is taken 
in by a spedal tube or gill 
arrangement. The tracheae in 
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BREATHING HOLES IN THE LARVAE OF INSECTS 
Spiracles arc the breathing holes in the body by means of which larvae obtain the necessary 
oxygen. Below is a s^raele belonging to a cockchafer larva. The spiracle is bent upon itself 
10 as to allow a larger breathing surface in the segment of so small a creature. Above is a 
cateniillar spkaSe which is ooened and shut hv very fine hairs as breathing takes place. 


aquatic forms are modified in 
position during the period spent 
in the water and the spiracles 
are found at the end of an 
elongated process. 

The gnat in its larval form 
has a long, tube-like projection 
at the tail end of the body, 
which is thrust out of the water 
whenever the larva rises to the 
surface for breathing purposes. 
At the end of this tube is a 
small, five-rayed star of fine 
hairs which expands as the 
body of the larva reaches the 
surface, and in this way water 
is prevented from entering the 
tube. The star is closed over 
this breathing tube when the 
larva sinks from the surface of 
the water. When the larva 
passes into the pupal stage this 
tube disappears and is replaced 
by two horn-like projections, 
one on each side of the head. 
Each tube has on the inner 
surfaces a large number of fine 
hairs which serve as a protec- 
tion against the entry ot water. 

The act of emergence is one 
of wonder* and takes place in 
a few moments. The pupal 
skin splits along the back, the 
new insect makes a brief pause 
whilst the wings and head parts 



Animals Under the Microscope 




The shells of the molluscs arc composed of three layers made, of carbonate of lime and an organic 
sut>stance akin to chi tin, the material forming the outer cov^ing of insects; These photographs, 
much enlarged, show (top right) one of the minute scales on the outer layer of the shell of a 
scallop and (top left) a similar scale from a whelk shell. Below is a fragment of dogfisb skro. 


dry, and then it flies away to 
carry out its life history. 

The larva of the water beetle 
has, at its tail end, two projec- 
tions covered with very fine 
hairs, by means of which the 
body is suspended from the 
surface film of the water. 
Whilst it is suspended, air is 
taken in by two spiracles 
situated at the extreme ends of 
this tail, and they lead to large 
tracheal tubes found on each 
side of the body. Each body 
segment of the larva contains 
a spiracle, but these are only 
rudimentary and quite closed 
till a later stage, when the 
change over to the pupal form 
takes place. 

A further modification is 
found in the larval form of the 
dragon-fly. At the extreme 
end of the body is a rectum 
tube, havihg on the inner walls 
a series of fleshy folds which 
multiply the surface area to a 
very ' large extent. These 
rectal gills, as they are termed, 
have the power of absorbing 
oxygen front the dissolved air„ 
in the water. 

When the larval : 
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COMPARISONS UNDER THE MICROSCOPE AND TWO FLIES MAQNIFIED 
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Animals Under the Microscope 

to the iijmph stage the abdom- 
iiiail tip of the larva is replaced 
by a biUK^ of leaf-like plates 
which can be used for swim- 
ming or respiratory purposes. 

These plates are covered with 
a ramification of air tubes 
which absorb the dissolved 
oxygen in the water, and this 
is carried by fine tracheal tubes 
to the larger tracheae in the 
body. 

The respiration of this nymph 
form can also be effected by 
means of a pair of spiracles 
found just bdiind the head. 

Entomologists for a long time 

MINUTE SCALE OF AN EEL MUCH MAGNIFIED 

, , , . Eels have scales, but these scales do not comprise the somewhat stiff armour of ordinary 

was shown that the nymph, ' * • ‘ ‘ * . .. . 

when in the water, used its 
tail leaflets, but when out of 
water it was the spiracles that 
were used for breathing. The last segments of the sting is left in the wound and the internal organs are 

insect body are often modified for the purposes of dragged out with fatal results to the insect when it 

reproduction. attempts to fly away. 

In the cockroach the eighth and ninth segments In the ichneumon-fly the ovipositor consists of a 
bear forcep-shaped appendages, with an upper and single director-shaped tube, which is very elongated 

lower jaw ; these forceps in the female are used to and used for inserting eggs into the bodies of eater- 

grasp the eggs as they issue from the oviduct, and to pillars. These eggs hatch out in a few days and com- 

place them in a safe position. pletely destroy the host. The extreme end of the 

ovipositor is furnished with strong serrations, and 
E greatest modification of this kind is seen in the acts as a borer by means of a side-to-side action or 

earwig. In some species the adult insect is fur- even a twisting^ motion resulting in a deep hole into 

nished with a pair of ferocious-looking, calliper-shaped which the egg is deposited. 

projections of enormous size, which in the female are The female sawfly is furnished with a pair of 
nearly straight and curve symmetrically at the tips. saws, and these are used for making small holes 
On the inner edge of each is a row of irregular grooves in branches of trees into which an egg is deposited, 

resembling rough teeth, which are used by the the hole being sealed with a drop of frothy liquid, 

insect to move her eggs about from place to place. The irritation caused by this puncture produces a 
The callipers are also used to fold and unfold the morbid growth in the branch resulting in an excres- 

wings. The callipers of the male are very much cence of varying size. Within this excrescence the 

larger than those of the female, are more formidable larvae, protected by the walls from weather and 

in appearance, having longer curves and large, enemies, feed and undergo pupation awaiting the 

blunt teeth on the inner edge, and they resemble final metamorphosis. 

more closely the claws found on the feet. Myriapoda is the name given to the lowest class 

The anterior segments of the bee show a different of articulated animals, and these are included among 

modification. They are developed into the well-known the insect t5T>es because of their close affinity. They 

sting which in the female is, strictly speaking, part differ from insects in the absence of wings, and the 

of the reproductive system and corresponds with an body is composed of an extensive series of segments, 

ovipositor, for the eggs escape at the base instead each of which bears a pair of legs, 

of passing through as in the case of other insects. The myriapods belong to a very ancient order 

The whole organ is very complicated, consisting which appeared during the coal period. They are 

of a protecting sheath, the director, which prepares sluggish in habit and live on vegetable matter or 

the hole, and tben guides the sting proper in a groove. animal excrement, but some forms are carnivorous. 

The sting, consisting of very fine needles, slides They avoid light, and lurk in damp places under 

freely forward in this groove. The director is serrated stones. Myriapods are foimd all over the world ; 

at the extreme end with the serrated tips turned the largest species living in tropical regions. Their 

inwards as in a fish-hook. An inner groove forms the economy in Nat^ire is to destroy decomposing organic 

poison channel ; also between each barb is another matter. In their ranks are the centipede and milli- 
channel which distributes the poison fluid in the pede, which possess mandibles of a very similar 

wound. It is due to these barbs that frequently the type to those seen in true insects. 


nsa. xae eex aepenas muco on iis snppery quaiiues lor iis safety, ana me scales are emDeaaea 
in the skin. Furthermore, they arc vei^ small. This photograph of a single scale is very highly 
magnified. As an additional protection the eel’s skin is covered with a slimy substance 

which makes it very difficult to capture. 
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FISH OF FRESH AND SALT WATER THAT USE ELECTRICITY TO LIVE 

For long ages certain lowly members of the fish tribe have been using electricity cither to obtain food or to prevent themselves being turned 
into fo<m by some other creature. These photographs show (botton^ an elephant xnormyrid which has an electric organ on dther side of its 
tail : and aboye it is another member of the same family which emits shocks from centres at the sides of its head. Both these fish are 
conhnOd to Tropical Africa. The next photog^h (top but one) is of the electric cat fish This is found in the Nile, and Its entire body is 
covered with electrical apparatus. The top illustration is of an electric star-gasef, a sea fish of the Atlantic and Pacific: > 


•Chapter CXXXVIll 


Nature’s Electricians 

By E. G. Boulenger 

Director of the Zooloj(ioal Society’s Aqiiarium 


F resh wonders of Nature are constantly being 
brought to light, but the fundamentals of life 
are of very long standing. Thousands of inven- 
tmns which have become necessities of our complex 
civilization were anticipated many millions of years 
ago in a world in which mankind was merely in the 
making. Electricity, for example, which promises 
to rule the earth — so far as man is concerned — ^was 
actively employed by many animals before any 
human being had made any effort to harness this 
terrific force. 

What is electricity ? To answer this question, even 
an expert loses himself in a whirl of words. Electricity, 
he tells us, is a collective term for various phenomena, 
such as the attraction and repulsion exhibited by 
certain bodies under friction, magnetic attraction, 
chemical decomposition and so on. Whilst few of us 
could better this concise, if unsatisfactory, definition, 
Are are fully aware as to what electricity can be made 
to do. The force that possibly lies at the beginning of 
life, and still makes the savage bow down and worship 
when it manifests itself in the form of a thunder- 
storm, has now been coaxed into a thousand useful 
channels — lighting and heating our dwellings, cooking 
our food, bridging the gulfs of space, and healing the 
sick are but a few of its capabilities. Electricity is 
possibly the key to the riddle of the universe, and is 
doubtless behind what has been called the life 
force — ^the force that drives all animate nature 
forwards. 

Man, with his relatively gigantic brain, has 
made use of electricity for all kinds of useful 
purposes, but the only animals at present known 
which have developed the force to any marked 
extent, are creatures of lowly origin, and electricity 
is employed by them as a form of protection, 
and a means of obtaining food. In none of the 
higher creatures is the force developed to any 
extent. The crackle and fly of sparks often accom- 
pan3dng the combing of a cat's hair are phenomena 
which may be produced by many other equally 
simple means, such as the friction of glass on silk. The 
hair of most mammals can produce such sparks, if the 
subject is of high vitality. These sparks are easily 
drawn from the hair of the human, especially when 
moistened previously, or the atmosphere is sufficiently 
humid. Dark hair, curiously enough, by reason of 
greater resiliency, is more disposed to emit 
sparks than fair hair, which is usually of a laxer 
texture. 

The emitting of sparks by hair has given rise 
to many quaint superstitions amongst savage tribes. 
It is said that certain monkeys— notably the little 
owl monkey of the Amazon— being very nocturnal^ 
and often hunting in family parties, give out waves of 
lijght as they make their way through the tree-tops. 


The marauding bands, bent upon rifling birds’ nests, 
bring their long hair into frequent contact with dense 
vegetation, which literally combs them, and thus 
accounts for the electric display. 

About half a dozen species of fish have harnessed 
electricity to their needs. By far the most notorious 
of these is the electric eel of the swamps of Brazil and 
the Guianas. The fish is ' exceedingly abundant 
throughout the greater part of North and South 
America, and may measure up to ten feet in length, 
of which the head and body complete but one eighth 
of the creature's entire length, the rest being all tail. 
Its general colour is slatey blue, a lurid red suffusing 
the under surfaces of the head. The eyes are so small 
as to be all but indiscernible. 

The huge tail of the electric eel is practically one 
big battery, the electric organs extending along both- 
sides in the form of longitudinal bands. These 
batteries consist of peculiarly adapted muscular 
tissues, and are composed of thousands of very small 
cells, full of a jelly-like fluid. Analysis shows them to 
be miniature galvanic jars in which each jar is richly 
supplied with nerves in communication with the 
fish’s brain. They are thus all under direct control. 
It is said that this eel, which can give a shock equi- 
valent to 30D volts, attains its best results when the 
head and tail are brought into direct contact with the 
victim — thus forming a circuit. The current produced 
runs from the tail to the head, which is curious, 
since in all other electric fish the flow is in the reverse 
direction. At least one Zoo keeper has been tempor- 
arily incapacitated by the creature, and its method of 
attacking the fish offered it for food throws a lurid 
light upon its lethal powers. 

\ ccoRDiNG to Humboldt, the natives at one time 
drove their horses and cattle into streams 
infested by electric eels, causing the eels to discharge 
their batteries until exhaustion supervened. The eels, 
conscious of their weakened condition, then sought the 
shelter of the banks, where they were easily harpooned. 
Humboldt actually closed certain forest paths, 
because of the electric eels swarming in the streams 
crossing them. It has been observed of captive 
specimens kept in aquaria that a long period of rest 
and plenty of feeding up is necessary to recharge the 
batteries, once they have been thoroughly exhausted. 
Electric eels are said to be good eating by the few 
Europeans who have made the experiment. 

In a review of electric fishes, the electric ray or 
torpedo should really be entitled to prior mention, 
since it is one of the comparatively primitive fishes, 
which came into being long before the electric eel 
and other electric fidi were evolved. The electricity 
in this fish is produced by two kidney-shaped, org^s 
situated on each side of the head. 
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ELECTRIC EEL THAT PRODUCES A THREE HUNDRED VOLT SHOCK 


Most notorious of Nature's electricians is the electric cel of the swamps of Bra/Jl and the Guianas. This formidable eel may be as much as 
tea feet long, and in colour it is slate-blue with a vivid red on top of its head. It is said to give a shock equivalent to three hundred 
volts, touching its victim with its tail and head so as to form a circuit. An idea of the current produced is obtained by remembering that 
the ordinary electric light mains work at a little over 200 volts. A hne specimen of electric eel has been exhibited in the Aquarium at the 

London Zoological Gardens. 


Figuier in his Ocean World has given an interesting 
account of a demonstration, conducted by Dr. Walsh, 
a Fellow of the Royal Society, of the electric powers 
of the torpedo. 

Dr. Walsh placed a living torpedo upon a clean 
towel ; from a plate he suspended two pieces of 
brass wire by means of silken cord, which served 
to isolate them. Round the torpedo were eight 
persons, standing on isolating substances. One 
end of the brass wire was supported by the wet towel, 
^he other end being placed in a basin full of water. 
TTlfe fct person had a finger of one hand in this 
basin, and a finger of the other in a second basin, 
also full of water. The second person placed a 
finger of one hand in this second basin, and a 
finger of the other hand in a third basin. The third 
person did the same, and so on, until a complete 
chain was established between the eight persons 
and nine basins. Into the ninth basin the end of 
the^cond brass wire was plunged, while Dr. Walsh 
applied the other end to the back of the torpedo, 
thus establishing a complete conducting circle. At 
the moment when the experimenter touched the 
torpedo, the eight actors in the experiment felt a 
sudden shock, similar in all respects to that communi- 
cated by the shock of a Leyden jar, only less intense, 

“ liy'HEN the torpedo was placed on an isolated 
supporter, it communicated to many persons 
similarly placed from forty to fifty shocks in a 
minute and a half. Each effort made by the animal 
was accompanied by the depression of its eyes, 
which, slightly projecting in their natural state, 
seemed to be drawn within their orbits, while the 
other parts oi the body remained immovable. 

'‘If only one of the two organs of the torpedo 
were touched it happened that, in place of a strong 
and sudden shock, only a slight sensation was ex* 
perienced — a numbness, or start, rather than a shock. 
The same result followed with every experiment 
tried. The animal was tried with a non-conducting 


rod, and no shock followed ; glass, or a rod covered 
with wax, produced no effect ; touched with a 
metallic wire, a violent shock followed. Melloni, 
Matteucci, Breschet have all made 

the same the same results ; 

Matteucci the shock pro- 
duced by to that given 

Electric HPPHHHRIm in most warm waters, 
and are tolerably common off the west coast of Britain. 
They swarm in the sandy bays off Portugal and any- 
body who has been aboard a Portuguese trawler 
cannot but have been greatly impressed by the 
indifference with which the barefooted fishermen 
tread updh mounds of electric rays, without suffering 
apparently any inconvenience. Like the electric 
ed, this ray is esteemed as food — ^by a discriminating 
few. The torpedo is probably the best known of 
electric fish in Europe, and Pliny, Aristotle and many 
other old writers describe its habits most graphically. 
In Roman times, it was employed to cure gout and 
rheumatism, many of the ancient specialists having 
built up their reputations by an advocacy of torpedo 
treatment. The patient — (or victim) — was recom- 
mended to stand barefooted on the fish and to 
* stick it ' until its power was exhausted. The electric 
ray is a much flattened creature of a dull grey or 
brown, according to the colour of the ground upon 
which it lives. It feeds on live fish, being especially 
fond of the defenceless grey mullet. When one of the 
latter fish, all unsusperting, approaches, the ray at 
once rises from the sea bed, and throws himself against 
the mullet, who falls an easy prey. The creature 
brings forth its young alive, the baby torpedoes 
being of a typical dogfeh shape at birth, and taking 
several mojitiis in ^ich to assume the flattened 
aspect of their parents. 

Certain bottom haunting fishes of American 
waters allied to the common weever, and popularly 
known as star-gazers, have electric organs situated 
near the head, and innocent sea wanderers that 
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chance to snap at the fish s upturned 
eyes come into contact with the '' live 
rail/' meeting a speedy death. The 
living batteries of this fish are composed 
of a modification of the eyeball muscles. 

It may be assumed that all electric 
organs in fishes are merely develop- 
ments of the muscular system, certain 
cells of the body wall, liaving by 
some mysterious process developed 
electric powers, and obeyed the dictates 
of the fish's brain — such as it is. An 
extraordinary exception is exemplified 
in a Nile catfish, in which the organs 
are formed by abnormal developments 
of various glands, sheathing the entire 
body in a cuirass of highly-charged j 
batteries. No portion of the fish can I, ^ 
be regarded as insulated, and the 
apparatus is controlled by a single 
nerve on each side of the body. The ^ 

shocks produced by the electric catfish, phot^raph 
although considerable, are not so severe 
as those caused by the electric eel or ® 

ray. The fish called " raad " by the 
Arabs, a name meani^ " thunder," employs its 
electric powers by siting up to other larger 
fish, shocking them, and then devouring the 
partly digested food which the shock has forced 
them to bring up. 

We are natui^ly lead to ask, ** What is die working 
value of ah electrk: fish ? " (^uld it be harnessed to 
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SKATE, AND THE RAY ONCE AN ELECTRIC CURE FOR GOUT 

Early in its development the ray had found out how to give shocks. The lower 
photograph is of a skate, one of the ray family, which givt*s a shock, though a very 
slight one. Above is the electric ray or torpedo, common off the West Coast of Britain 
In Roman times, gouty patients were made to stand on the fish as cure. 


a train or electric chair ? The answer is " Yes/' It 
could, provided you employed enough fish. If there 
is any truth in what our master electricians tell us, 
10,000 electric eels mig^t keep a District Railway 
train running for a couffle of minutes. The train 
would then stop for 24 hours until the eels had 
recuperated their powers. 






ie2«i 


WONDERFUL EXAMPLES OF REALISTIC ART : BULL FROG IN THE AMERICAN MUSEUM OF NATURAL HISTORY 

ly the Greek word from which we get ** museum ” meant a temple of the Muses. Later it came to be applied to a building devoted to learning of various kinds. But now it signifies a 
i«e antiquities or natural history specimens are preserved and displayed for study. As time has gone on the standard of eflSciency whereby the specimens in a zoological museum are 
d for public inspection has become higher and higher until nowadays, and especially in the United States, where ample funds are available, the most wonderful things are dcme. Above 
we see cme of the fine groups in the American Museum of Natural History in New York. The realistic effect is the result of years of study. 



Chapter CXXXIX 

Some Marvels of the Museums 

By Henry Neal Milligan 

Zoologist ol the Horniman Museum 


H OW many of ns could answer the question, 
** What is a museum ? " Probably there are 
not many, even amongst men of learning, who 
would care to reply off-hand to such an inquiry. 
Some people might say, quite innocently, that it is 
a place where curiosities are kept, but (notwith- 
standing that there have been places of which this 
might be a very fair description) the men who are 
charged with the care and arrangement of museums 
would indignantly repudiate such a definition. 

Readers of Wonders of Animal Life are not 
likely to take alarm at the sight of a Greek word, 
and so we may begin by explaining that tnouseion 
was the name anciently given to a temple of the 
Muses. Later it came to be applied to a building 
devoted to learning of various kinds. An institu- 
tion of this latter sort was that famous one (a com- 
pound of learned academy and temple), one of the 
glories of the ancient world, founded in the palace at 
Alexandria about 280 b.c. 

Nowadays the name museum is used of a building 
(or, it would perhaps be better to say, of the building 
and its contents) in which antiquities, works of art, 
and specimens of natural history are preserved, 
studied, and displayed. Very often the works of art 
are kept separate from the other objects, in what 
is then called an art 
gallery ; but such 
distinctions need not 
here concern us, for in 
the following account 
we shall be dealing 
only with the zoologi- 
cal part of museums. 

It will be well to 
note the order of the 
words, preserved, 
studied, and dis- 
played.” Perhaps it 
may be thought that 
this is wrong, and 
that they should read, 

” preserved, displayed, 
and studied,” ^cause 
to show the specimens 
must be the first and 
only important thing. 

But that is not 
altogether the case. 

It usually comes as a 
•very great surprise to 
most people to be told 
that the great national 
museums (sqch as the 
Natural History 
Museum in the. Crpm- 


well Road at South Kensington) may be regarded 
primarily as places (the case is rather difi[erent with the 
smaller or lo<^ museums) for the accumulation, study;, 
description, and naming of specimens of natural 
history, and that it is only a relatively small series of 
examples which ought to be displayed to the public. 

If a great central museum were to set Out all its 
specimens for public exhibition it would need to have 
a very big building indeed. It would in any case be 
imprudent so to exhibit them, for most visitors to 
museums neither want nor need more than typical 
representative specimens. What a bore a museum 
would be if it showed all its mice, all its shells, all its 
flies, all its moths, and so on, in long, long rows ! A 
great central museum, however, must have all obtain- 
able specimens in its store-rooms, available for study 
and comparison when required. An example of 
what may have to be done in the way of first studying 
and naming specimens is to be found in the ” Cata- 
logue of Birds,” a magnificent and learned work, 
published by the authorities of the Natural History 
Museum, in twenty-seven volumes, without know- 
ledge of which no man can rank as an ornitho- 
logical expert. 

Still, the function of properly displaying specimens 
for the delight and instruction of the public is of 

the very highest 
importance, and very 
probably it is the only 
one about which the 
non - professional 
reader will care to be 
told. What, then, are 
those wonders which 
a visitor may expect 
to see in a zoological 
museum — in a large 
central museum, that 
is, for we are not now 
speaking of smaller 
institutions, which 
may have specialities 
of their own. 

To describe, or even 
briefly to indicate, all 
the museum wonders 
would here be beyond 
our power, and so we 
shall write only of the 
romance of that sort 
of exhibition which 
has come to be called 
the ”museum group.” 
Not, be it not^, such 
groups as lions And 
tigers fighting, wjtb 



8AND-FLY MODELLED IN WAX 

To study such insects as flies a greatly enlarged is nec^sary, for 

there could not be much satisfaction about a stuffed fly. Here is a model 
of a sand-fly in the Natural History Museum at ^th Keasihgtpn. 

; , ^ About 2,000 hairs have been placediOn it. . 
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Marvels of the Museiims 



They are in consequence more 
the prerogative of the larger 
than of the smalla: museums, 
but this neither was nor is 
always the case, and some of 
the pioneer work of the kind 
we are discussing was done in 
small museums. There was, for 
example, the well-known collec- 
tion of British birds, founded 
in the middle of the last 
century by a remarkable private 
collector, Mr. E. T. Booth, 
who, to quote his own words, 
endeavoured to represent the 
birds in situations somewhat 
similar to those in which they 
were obtained ; many of the 
cases, indeed, being copied from 
sketches taken on the actual 
spots where the birds themselves 
were shot.'* Mr. Booth's col- 
lection, which is now public 
property, is in the museum in 
the Dyke Road at Brighton. 


plenty of teeth, talons, and 
streams and gouts of sealing- 
wax blood (exhibits fit only for 
a " show "), but really beautiful 
and instructive preparations 
which correctly show the 
creatures* forms and attitudes, 
and illustrate their modes of 
life, their seasonal changes of 
colour, their courtship dresses, 
their homes, their young, and 
so on. 

Any old-style animal stuffer 
might set up a group of the 
first sort. Those of the latter 
sort are the work of highly- 
skilled men whose life-work is 
that of preparing museum 
exhibits. Such exhibits must 
be prepared not only with 
scientific accuracy, but also 
with sympathetic understanding 
of the wants of the visitor, and 
they must be labelled and 
explained in such a way that 
the visitor will naturally desire 
to see more of what the 
museum has to show. Does 
not every true teacher (and the 
museum official should be one) 
know that his function is not 
merely to tell, but also to excite 
the desire to know ? 

Museum groups are difficult 
to prepare and costly to install. 



AnuMTicm MumuA 

PROCESSES IN THE MAKING OF A MUSEUM ANIMAL 
in the old days animal 9kim stuffed with some material may have satUffed people, but nowadays 
the museum scientists insist on accuracy in every detail. Ule^aiae models, anatomically correct 
are made, and the skins of their living counterpart put over them. Here we see (bottom) a 
plaster mould being made and (top) a frame being covered In clay for a mode). 
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Marvels of the Museums 


It was not until some twenty 
years after Mr. Booth began to 
work that the national Natural 
History Museum, London, 
installed cases of birds each of 
which should illustrate a species 
in a natural position and in its 
natural surroundings. It is 
said that the first of the 
species thus to be installed was 
the well-known British bird 
called the coot. Others soon 
followed. The very tree on 
which the woodpecker was at 
work was hewn down and part 
of it used in the construction of 
the surroundings, the foliage 
being prepared and modelled 
with the greatest care. And 
now we can boast of that 
splendid series of cases in the 
Bird Gallery at South Kensing- 
ton, justly regarded as among 
the best of that institution’s 
exhibits. There are probably 
few persons who have inspected 
these cases and failed to receive 




TRYING ON A SKIN AND MdUNTfNG AN ELK MODEL 
Tie men who oon»tn.ct the eninud, to SSirSf^‘‘“rskto'^to^tt 


much pleasure in doing so. 

Of late years some of the 
principal American museums 
(like the one in New York, the 
American Museum of Natural 
History), which are as a rule 
much more lavishly provided 
with funds, by private benefac- 
tion and otherwise, than are 
European museums, have been 
able to carry installation of 
large groups to a very high 
pitch of perfection. Many of 
these groups are the direct 
work of members of expeditions 
who have gone out from the 
museums, or in connexion with 
the museums, on purpose to get 
the necessary specimens and 
the particulars about them. A 
recent series of yearly expedi- 
tions has gone, at the instance 
of an Englishman, Mr. Vemay, 
from America to India, for the 
express purpose of collecting 
Indian animals for the New 
York museum : expeditions 
which have received the enthu- 
siastic assistance of Indian 
officials and native princes. 

Few people have any con- 
ception of what has to be done 
before a group, on the thorough- 


leaa 




THE PROGRESS OF SEVENTEEN YEARS: GROUPS OF 1914 AND 1897 COMPARED 

In the lower photograph wc see the last group mounted by the famous Carl E. Akeley of the American Museum of Natural History. The 
group shows African buffalo and is a masterpiece of work which is the result of experience of living, as well as of museum, animals and real 
artistic liill. The upper illustration shows the first jTotip ever mounted for the museum in 1897. The animals are lesser kudu/ African 
antelopes that inhabit Somaliland. The hide is a handsome rufous brown and banded with white. 
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going modem American scale, 
can be placed on exhibition in 
a museum. First, the animals 
must be studied and obtained 
in their natural haunts. And 
to do this there must be a 
well-equipped expedition, led 
by an able, trained zoologist, 
who must know not only his 
animals but the anatomy of 
his animals. He must have 
with him other men who can 
undertake such duties as those 
of taxidermists, artists, photo- 
graphers (almost certainly with 
a '' movie " camera), and so 
on, and a company of native 
guides, camp - servants, and 
bearers, with all the needful 
outfits. It is desired, say, to 
get a certain kind of animal 
for a group. A male, a female, 
and a young one will probably 
have to be obtained, especially 
in a case where there is a 
marked difference between the 
sexes (lion and lioness, for 
example) and also between the 
young and the adult. The 




STRIKING LESSONS IH QOMPARATIYE ANATOMY 

Somi^ cohvincmfl lessons in anatomy are revealed in these exhibits, at the Ameiipan Fidd 
Museum of Natural History. Above the skeletons of man and horse we set ^ 

shS^the same basic stnictural foundation for these two very different b^es. Below is a 
series of anthropoid apes with a human skeleton, for comparative purposes, on the extreme nght 


animals must discovered, 
stalked, and shol. They must 
be skinned, and their skins and 
skeletons preserved, a process 
which often involves an 
enormous amount of labour, 
particularly in the case of bulky 
creatures obtained in hot 
countries. The pencil and the 
photographic plate must make 
detailed records of the animals, 
and of their behaviour, and of 
their surroundings. Many 
details may even need to be 
recorded by means of casts. 
The worries incident to travel 
in wild country are matters of 
course, and need not be 
mentioied. Then, all must be 
transported home to the 
museum. It is often supposed 
by visitors to museums that 
the skins of all the animals 
are simply filled with straw or 
tow and the results arranged in 
artistic poses. No doubt there 
was a time when the process ■ 
was not much more complex 
than this, but the creator of ‘ 
modem groups is not quite so 
easily satisfied, HeVe tlie 




80ME OF THE MUSEUM WORK THAT GOES ON ^'REHINO THE SCENES’* 


Museums contain far more than ever the public sees. A complete set of all the butterflies, for instance, sndi as a scieniilt needs, would take 
up too much room in the public galleries, and only be a wearmess to inspect. Again, only the finished products of months of work are on 
view. Ihe putting together of exhibits is done behind the scenes. Below are skins being sorted and above some excavated bones of extinct 
animals being examined at the Museum of Science and Art, Los Angeles., 
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MUSEUM ANIMALS AS DISPLAYED BY THE EXPERT: TIMBER WOLVES AND WHOOPING CRANES 


'fhe function of the museum is to teach and, therefore, not merely to impart knowledge but to stimulate the dwire to know. The exhibits 
have to be oreoared bv the museum staff not only from tiic poiiil of view of the scientist but also from that of the public. The labelling and 
explanation of wch exhibit, too, must be such that there is a desire to see the rest of what the mu^um has to offer. Here arc two ^oUps from 
the American Museum of Natural History showing timber wolves (bottom) and the almost extinct whooping crane (top). 


X 4 
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Araeriosa Mowtun o< Mstuxsl Hiitoiy 

IGUANA AND GILA MONSTER IN A LIFE-LIKE SETTING 

M expeditions are sent to all parts of the world to enrich the museum collections. 

^er photo^ph shows an iguana as it was found in the Galapagos Islands. The 
surroimdin^ and lighting effects are reproduced from exact local data. Above if a 
gila monster, a poisixious Usard foimd in Mexico and Texas. 


particulars recorded in the field are 
employed with effect. The ways of 
setting up naturally vary somewhat 
with the different workers, but there 
is generally an exact model of each 
animal to be made in clay or other 
material, and the skin to be fitted upon 
it, or upon an ingeniously devised 
lightweight " manikin ” got by mould- 
ing from the model. The man who 
can do such things must be a 
combination of naturalist, explorer, 
draughtsman, artist, and taxidermist ! 
This is not impossible, for we have 
seen it in men like the late Mr. Carl 
E. Akeley, of American Museum fame. 
The re-creating of the surroundings 
(trees, leaves, grass, rocks, and what- 
not), every piece true to nature, is also 
a lengthy bit of work. How amazingly 
complex a modem animal group may 
be is shown by one of the groups in 
the Field Museum at Chicago, in 
which, it is related, no less than seven- 
teen thousand artificial leaves were used. 

Thus a townsman, who may never 
even have left his city, might now go 
into his museum and there see not 
merely stuffed skins, but the wild 
anim^ themselves in their native 
haunts. He may see, i<x example, a 
family of caang-utans (the great ledr 
dish brown, shaggy-haired man-I 
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apes) in the woods, or the African 
elephant in its jungle. It is difficult 
to believe that most of the progress in 
this sort of work in the American 
museums is the product of little more 
than a quarter of a century's experi- 
mentation. The interesting story has 
been well told by the late Dr. F. A. 
Lucas, of the New York Museum, a 
copy of whose The Story of Animal 
Groups" the writer of the present 
article values as being a gift from Dr. 
Lucas himself. 

It will be opportune at this point to 
speak of an exhibit, to be seen in the 
museum at South Kensington, which 
no doubt many of our readei^ would 
like to visit. TTiis is a group of three 
African elephants^ — male, female and 
young — ^which have been installed by 
Mr. J. G. DoUman. The scene repre- 
sents a part of the Knysna Forest, from 
which tile vegetation for the group was 
obtained. Ingenious lighting was de- 
signed by Dr. G. F, H. Smith, and so 
arranged that on the pressing of a 
button the ^ole scene passes slowly 
from soft moonlight to fiffi sunlight. 

The mention of this lighting arrange 
meat reminds us to point out t^t 
much of tile success in revealing the 
beauty of American museum groups is 
obtained by the use of electric 



MARINE IGUANA AND DESERT TORTOISE AS AT HOME 
Out of the-woaderful mup in the American Muaeum of Natural Hiatory which ahows 
marine iguanas of Galapagos we reproduce a very vivid comer (bottom) where an 
iguana is sunning itself and a scarlet crab is just emerging from a crevice to pull the 
fyriy n from the 4[uana's sWwy Above is a desert tortoise amid its native cactus. 
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THE MINUTE AND THE ENORMOUS HAVE BOTH TO RECEIVE THE SAME SCIENTIFIC CARE 

Intnounting a butterfly (bottom) or a whale (top) for public exhibition in a natural history museum the same principles obtain. The exhibit 
must satisfy the scienmt and excite the interest of the man in the street. The work involved is often tremendous — whether it is concerned 
with the little intricacies of the butterfly or the enormous bulk of the whale. Notice the table of apparatus being used in the lower illus- 
tration. Above we have the framework on which a life-size replica of the earth’s largest mammal will be built up. 
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making A WAX CAST OF AN ANIMAL FRQM ;AN EXACT MODEL - 





PREHISTORIC RHINOCEROS AND A LATTER-DAY HIPPOPOTAMUS IN COURSE OF CONSTRUCTION 


ModelUng a rhinoceros that lived before roan appeared on the earth is only one of the many wonderi addeved by the modem mnseuni* In 
he lower photograi^ an expert is engaged on the task. Above we have me clay model of a htopopotamns, constructed In the mtpeuiro from 
;he most carcfwy worked out details. From this clay model a plaster mould is made and from the mould a cast is t d te n addeh will be olothea 
in the actual skin of the animal originally shot and measured for the exhibit. 
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FITTING ON SKINS TO A FIGHTING GROUP AND MODELLING A LIZARD 

Whm the model has been made for the mould the akin has to be fitted over it and any alterations necessary in the figure made. When 
there is more than one figus^-^ is the case in the lower photograph— ^d the figures are touching, this is a matter of some complication, 
as mav be imagined. The representation here is of two wild boars fighting and the attitudes of the madly struggling beasts are fine examples 

of captured energy. Above we see a lixard being modelled. ^ 
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Wonders ot the Museums 


lighting cunningly managed. 
Things impossible to older forms 
of illumination are capable of 
achievement with the newer 
appliances. 

We have so far been discuss- 
ing exhibits composed of the 
larger animals (those technically 
known as mammals) and the 
birds. But, of course, there are 
other sorts of creatures which 
may be made the subjects of 
groups. Everyone acquainted 
with museums knows how diffi- 
cult it is to preserve and 
adequately display specimens 
of the smaller and softer crea- 
tures, such as the sea-snail, the 
octopus, the sea-anemone, and 
the jellyfish. Even with the 
best methods of preservation 
such animals are almost certain 
to lose their shapes and their 
colours. To represent them by 
means of models is an obvious 
way, though in practice it is an 
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FINISHED ELEPHANT GROUP AND AN ELEPHANT IN THE MAKING 

The camera, the sketch ‘bcx>k and, sometimes, months of travel are necessary before such a 
group as wc see completed in the lower photograph can be set up. The man who arranges the 
group must know his animals from personal experience. It may take months or even years 
to make a single group. Above is an elephant model almost ready for its skin. 


extremely difficult way, and also a very expensive 
way. Still, the difficulties have in some instances 
been overcome ; and the question of expense has 
seemingly been no deterrent to some of the American 
museums with large staffs and large incomes. 


In the New York museum to 
which we have several times 
already referred there is a most 
interesting group of marine 
animals, modelled in glass and 
wax. One sees masses of 
mussels, with their blue-black 
shells ; sea-anemones, with their 
beautiful long tentacles, re- 
sembling underwater flowers ; 
sponges ; sea-squirts, each one 
with its two water - carrying 
tubes ; some small Ashes ; a 
glorious jellyAsh, resembling, 
one might fancy, a fairy parasol 
as it pulsates through the water ; 
and other creatures. All the 
animals thus modelled are re- 
presented as attached to, or 
close upon, the wooden piles of 
a wharf. The whole exhibit is 
now well known under the name 
of The Wharf-Pile Group.'* 
We must mention the latest 
productionof this same museum; 
First, it should be explained 
that there are certain aquatic 
animals, called rotifers, some 
of which may be one-eighth 
of ,ah inch long and some of 
which may be one Avft-bundredth. They are so small 
that they are not to be seen properly except with the 
aid of a microscope. The word rotifer means wheel- 
bearer, and the name has been given because typic^ 
rotifers have each one or two circlets of minute hair 
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American Husittuia 


A WONDERFUL MUSEUM EXHIBIT: THE HALL OF BIRDS 

Groups of birds in the old-fashioucd glass cases are apt to look a little stuffy and unnatural, 
however beautifully presented are the tints of their plumage. But, as seen here, the birds are 
mounted as though in flight and, against a cleverly painted background, seem indeed to be 
flying over the heads of the visitors. Thus docs the new way in museum work supersede the old. 


like oiigans — called cilia — on the 
front part of the body, and 
these cilia being in constant 
motion the circlets strongly 
suggest revolving wheels. The 
cilia lie around the mouth, into 
which they sweep, during their 
motions, minute food-particles. 

Some rotifers are enclosed in a 
hard* transparent case, open at 
both ends. By means of a bifid 
process at its hind end a rotifer 
can attach itself to a water- 
plant or some such object. 

It is plainly impossible to 
exhibit such tiny animals, at 
all events in an adequate way, 
in a museum. It can ^ 
attempted, however, by means 
of models, and this has been 
excellently done in the New 
York museum. The rotifer 
group, to quote the official 
description, “ enlarges a cubic 
half-inch of their watery habitat 
to one hundred diameters, or, 
cubically, one million times, so 
that it occupies a space measur- 
ing fifty inches, or more than 
four feet across. The front of 
the exhibit is constructed to 
represent a huge magnifying 
glass, through which the visitor 
peers into a jungle of water 
plants peopled by hundreds of 
tiny animal forms.’* There may 
be seen the comb-armed rotifer, 
a voracious trapper of other 
animals ; tube-building rotifers ; 
a rotifer which pursues and 
springs upon its prey like a 
tiger ; Vegetable-eating rotifers ; 
swimming rotifers ; creeping rotifers ; and others. 
The installation of this remarkable group, like the 
wharf-pile group, has been done by Dr. Miner, curator 
of lower, invertebrates, with a staff of expert assistants. 

Exactly how long these men took to make their 
rotifer group we do not know, but it may be pointed 
out (what is perhaps new to many people) that the 
beginnings of work of this sort cannot be determined. 
We all know the story about the artist Whistler, who, 
when asked, during a famous trial, whether he was 
justified in charging a long ” price for a picture 
which was not long in the making; replied that he 
valued the picture as the result of a life-time of study. 
We might, if we were asked how long the rotifer group 
took to build, reply that we could say that it was one 
otthe fruits of a life-time of study on the part of Dr. 
Miner and his colleagues-nand of the men who, before 
them, had studied rotifers and thus paved the way. 

Of course, in looking at such models there is the 
drav^ack tliat one is thinking always that they are 


but models after all, not the real things. There is a 
drawback, too, to the larger groups of mammals and 
birds, for one is in danger of thinking too much about 
the surroundings of the animals, and of the skill 
displayed in their installation, rather than of what the 
creatures themselves have to tell us. Still; there never 
are great advantages to be had without some sort of 
attendant disadvantages. 

An important biographic purpose is fulfilled by the 
great museums in their elaborate model exhibits. As 
Dr. Henry Fairfield Osborn, President of the American 
Museum of Natural History, declares, their intent is 
the preservation and lifelike presentation of the mani- 
fold forms of both animal and plant life threatened 
with reduction or actual extinction. The Eastman- 
Akeley expedition to East Africa in 1926-1927 reported 
that “where once the great game herds ranged in 
tens of thousands, to-day tragically enough, they 
liave practically vanished.^' Some are now represented 
in the great African Hall of the American Museum. 
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ENTERPmSE AND SKILL COMBINED TO MAKE AN I MPRESSIV# DISPLAY 
pw lower pi^imaph ^ows one of the four deer group! in a museum representing the anJmAk as they naturaEy appear in SprIngi Summer. 
Ai^wn ^ Wintw ^th the appropri^e surroundinn. The group shown here is the Autumn one. Above » a hwvtx group. The logs 
and br^cbes used in the setting come from an actual beaver dun in Colorado, The background is artfully painted and k^ned te actual 
objects so cleverly that a real effect of natural distance is obtained. Subtle lighting, toO| helps the lUusioo In such groups. 
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BLliyE <f8HARK GROUP AND MODELS OF TROPICAL RAT FLEAS 

Hot only have tiw modem experti dtecovercd how to wt op land grouM oj all sorts and birds in flight, but even the ^pths ot the sea are 
trottf ultToSm thSr denizens. Below we see the blue shark group m the American Museum of Natural Hwtory at New York, 
^ dread scavengers of the sea. Above are models, many times Ufe*siie, U tropical rat fleas with their larvae. Ihcy are 
Himiftved in the Natural History Museum at South Kensington, London. 
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MARVELS OF BREATHING AND A LIZARD MOULD 

This model shows the three-fold breathing mechanism oi a gastropod 
that cah take oxygen either by means of its lung, while on lantf, or 
by a syphon protrudiiig from the water or by gills from the 
depths Above are th^ two halves of S mould made from 
h dead lizard 


Much more could have been said about the building 
up of museum groups had space allowed ; and very 
much more might have been said about other sorts 
of museum wonders. We might have spoken for 
example of strange fossils ; or of the method of re- 
storation of great extinct monsters ; or of the wonders 
of animal skeletons ; or of the weapons and armour 
of animals; or museum specimens which illustrate 
evolution. But let us return to where we began. 

By this time we shall all probably be in a position 
to understand the indignation of those in charge of 
museums if their institutions should be defined as 
places where curiosities are kept. Museums are some- 
thing other than that. A museum is a place for the 
delight and instruction of our people (of all ages, not 
of ^ildren only, despite a melancholy superstition 
to the contrary), and each of its exhibits will tell a 
story " to anyone who cares to know. 

Oliver Wendell Holmes, pleasantest and wisest of 
breakfast-table coimpanions, explained long ago 
how we were to see the British Museum, referring 
to the institution at Bloomsbury. We were, 
it seems, to take lodgings next door, and to pass all 
our days in the museum until the age of three score 
and ten. Few of us, it may be presumed, will try to 
carry out this couh^l of perfection. But We go' 
often to the nearest ihuseum, and let it help to refr^ 
us with the sight of beautiful and wonderful things. 
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Chapter CXC 

Cradles of Animal Life 

By Sir William Beach Thomas 

Author of .“The EntflUh Veer” 


T he ancients had a pretty belief that fine, still 
weather was sent for a short period in the 
spring in order to give a fair voyage to a sort 
of fairy cradle. The kingfisher, which Tennyson calls 
“ the sea-blue bird of March,*’ was supposed to build 
a floating nest that itself was rooted in “ the cradle 
of the deep.” So this period of fine weather has ever 
since been called halcyon, after the Greek name of 
the bird. 

This particular tale has no more foundation in fact 
than the tale of the phoenix, the fire bird that arises 
from its cradle of flame and ashes ; but a host of 
animals are cradled in a host of strange fashions, on 
and under water or land. If fact is not actually 
stranger than fiction, it is much more various and 
quaint. 

Kingfishers do not build floating cradles, but the 
surface of the sea is the most populous of all cradles. 
Millions of fishes’ eggs float there almost invisibly. 
Millions of odd 
creatures are born 
there, and the com- 
paratively few who 
survive become fish. 

On the day of birth a 
great number of fish 
. as of reptiles and 
insects bear very little 
likeness to the animal 
into which they will 
finally change. A 
rather surprising 
general rule may be 
laid down on this sub- 
ject, though there are 
exceptions. It is that 
if the egg holds suffi- 
cient food in it, the 
young are bom after 
the likeness of their 
parents. If the egg 
contains little food 
they do riot develop 
into their final form 
till they have foraged 
for themselves, like 
the tadpole or the 
caterpillar. And when 
the young are of a 
different shape, the 
parents as a rule pay 
no attention to them. 

Indeed most insects, 
though they prepare 
the cradles with great 
care, never see their 



young. The ants and bees, which take such good care 
of the grubs that will be ants and bees, are quife ex- 
ceptional. The fish vary in a most remarkable m^ner 
in the attention that they pay to the nursery. One 
of the model parents is the most familiar of all fish, 
the stickleback. Not only does the male make a nest, 
not so very different from a bird’s nest, and guide the 
mother fish into it, but he spends the last days of his 
life in defending the young, who swim roimd about 
their cradle, from any fish-like enemy that dare to 
approach. 

Some fish, and frogs, go further. They use their 
own mouth as the home of eggs or young, sometimes 
of both. The strangest example is a fish found in 
Brazil {Gcophagus scymnophilus). The family when 
young keep near to the parent, who darts yet closer 
when any danger threatens, and if it is imminent the 
whole brood of thirty or so take refuge in its mouth. 
Some frogs and fish and bats, too, have pouches, like 

the kangaroo. There 
is a sort of sea louse 
which carries the 
young on its antennae 
— a rocking cradle 
indeed — and one of 
the shrimps is named 
after the opossum be- 
cause it carries its 
young in a ” broodr 
pouch ” very much 
after the opossum's 
pattern. 

What may be called 
travelling cradles of 
this sort are indeed 
not uncommon in 
many classes of living 
creature. One sea 
urchin carries the 
young on its back, 
and most of us have 
seen big mother 
spiders carrying 
about, generally on 
the underside of the 
body, a bag made of 
the very finest silk. 
In the bag are scores 
of baby spiders, who 
can live, it is thought, 
for many months 
without food. M. 
Fabre believed, 
though he was prob- 
ably too imaginative, 
that they could feed 
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FLV-CATCHER'8 CRADLE OF MOSS AND FEATHERS 
Cradled softly in a litUe structure of twigs, graw and moss lined with 
feathers and wool, the young spotted fly-catchers spend ttor first days 
before they acquire the art of flvlng m comfort. This nest h^ 

been built snugfy in a hollow tree, 
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on mere sunshine for as long as eight 
months. After being carried about like 
this at their mother's will, they one 
day break out and are driven by their 
instinct to climb the nearest upright 
grass blade or bush or post, or what 
not ; and from there they leap into the 
air on a silken streamer that they 
have made themselves. So many, on 
occasions, are the yoimg using their 
air-planes that whole fields gleam and 
shimmer in the October sunshine with 
the gossamer that has helped to spread 
the young spiders broadcast. 

It is a general rule that the more 
numerous the family the more deadly 
are the perils run by the young. There 
are fish that lay millions of eggs, some 
to float on the surface, some secured to 
the floor of the sea or river. Others lay 
a few hundred, others no more than 
a score or two. On a much smaller 
scale such differences are seen between 
various sorts of reptile and bird ; but 
the biggest broo^ do not always 
produce the biggest adult population. 

The past masters in cradle making 
are the birds, and though the structure 
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CRADLES OF TIT AND WILLOW WREN 
Thii lofl^-taiUed tit*s nest is made of hundreds of feathers, pieces of 
moat oohwebs so woven together that they form a snug pocket 
k€ the egn and young to rest in. Above is the nest of a willow- 
wren made of leaves and dry grass. 


is for the most part firm, and well wrought and 
well designed, some of the cradles (or the crannies 
substitute for them) often look so dangerous 
that you would think neither egg nor young 
at all likely to escape destruction. Life lool» 
dangerous enough for young buzzards or young 
ravens. The nests are built, as a rule, on some cliff 
ledge — though both often build on high trees — and 
any undue restlessness in the young must mean a 
fatal fall. Some of the buzzards who bfiild in trees 
make a sort of flat or platform round the edge, and 
you may see the yoimg birds struggle on to this, but 
their instinct, as a rule, is a complete safeguard. 
So far they go and no further, and though the wind 
rock tree and nest till the birds might be dizzy, even 
then a fall is rare. 

'T'he young of these great birds, as also of the eagles 
and peregrine fsilcons whidi build in similar 
places, seem to have a stronger instinct of safety than 
the birds that build in colonies. Young rooks not in- 
frequently fall headlong afid many a pet has been 
made by this accident, for though the instinct may 
be a little imperfect the bird is one of the cleverest of 
all and takes to domestic life very kindly. Immensely 
solid and well built though the nests they are not 
so safe in the tree-tops as the yet bigger nests of 
raven and buzzard. In all these high and mighty 
cradles the eggs at any rate are tolerably safe, for 
the cups are deep and well lined. They are safe from 
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BLACK-THROATED DIVER'S NEST CLOSE TO THE WATER'S EDGE 

An untidy-looking heap of water- weeds and moss forms the nest of the black- throated diver 
the rarest of the three divers that visit Britain. The bird breeds in the Outer Hebrides though 
not in large numbers, and is usually found nesting on some unfrequented island in a fresh- 
water loch or else along the loch shore — but always very near the water’s edge. 


most enemies and from weather, though it happens 
now and again that a squirrel will climb into a 
rookery and destroy both eggs and young. Yet this 
is rare, and of the babies bom in such airy nurseries 
a very large proportion are successfully reared. The 
percentage of successes is probably as high as in any 
other bird or animal. 

Among the cliff-nesting birds the greatest danger, 
to all appearance, is faced by some of the gulls and 
the guillemots. The egg is often laid without any 
manufactured hollow or even platform on a narrow 
ledge jutting out from a steep cliff. Those courageous 
bird-nesters who allow themselves to be suspended 
by a rope over the edge of the cliffs (say at Bempton, 
in Yorkshire, which is one of the most populous 
nurseries on the English coast) find eggs laying within 
a few inches of the edge. The eggs are curious in 
many ways — some are cream-coloured, some green, 
some blue. Some have curious scratchings all over the 
surface, some have thick black patches concentrated 
at the thicker end ; but if one. may say so. the most 


curious part of the egg is the 
exaggeration of its oval shape. 
The thin end is very miich 
pointed and the thick end very 
round. When a gust of wind 
strikes it, the egg is in little 
danger of leaving the little 
circle of space where it is laid. 
It spins round, and that is all. 
The guillemots have survived 
only because their eggs have 
this shape, and doubtless 
nature has selected for survi- 
val those birds whose mothers 
laid the most jx)inted eggs. 

Few better examples of 
Darwin*s theories can be 
quoted. It is really astoimding 
that birds so cradled and so 
constructed can survive at all. 
The eggs and young occupy 
this precarious perch, open to 
the worst of weather and to 
any winged enemies. Such 
enemies are common. When 
you look down, say, from the 
towering dills of Ramsay 
Island in South Wales, you 
may see scores of eggs or 
young in the crowded 
hatcheries of the guillemots ; 
and it is tolerably certain that 
you will also see some greedy 
gull devouring an egg. Prob- 
ably you will find an egg or 
two on the beach, where it 
has been dropped by one of 
the thieves. And the bird 
does not lay a dozen or so eggs 
like a duck, or nearly a score 
like a partridge ; nor even 
five like a thrush or robin or blackbird, but as a 
rule just one. However, when one is destroyed the 
bird lays another almost at once and its persistence 
wins, though the bird has little power of self-defence 
and is a poor flier. 

It is a curious contrast in the choice of breeding 
places that while some gulls, such as herring-gulls 
(white headed, grey backed. With dainty black tips 
to the wings) like to nest on cliffs, others such as the 
.black headed, the species which especially delights in 
London and the Thames Embankment, prefer to nest 
rather like moorhen in grassy marshes often far inland. 
The more lofty cradle is probably the safer. Few 
animals suffer heavier losses than young moorhen 
and duck. The ducks' nests, though they vary much 
in structure and in locality^ are often delightfully 
warm and snug, and well-hidden and as soon as they 
break from the green-grey eggs the young can swim ; 
but where the waters are haunted by rats or pike the 
toll taken of the youngsters, while yet they are of an 
age when other young birds would he lying naked and 
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ROUGH-LOOKING NURSERY BUILT BY THE THICKET-LOVING JAY 

Though the n^t of the jay looks very rough from the outside, the interior is cleverly contrived into the shape of a cup and lined with hair 
and pieces of roots. The outside materials arc sticks and twigs, woven and knit together with grasses. The jay is a lover of thick copses 
and spinneys and builds on the summits of thick bushes or else at the top of saplings. In this safe hiding place among' the branches some 

Half n dozen green-blue eggs are laid, mottled with brown. 


helpless in their cradles, is pitiful. But the families 
are very large ; the mother duck and moorhen are 
wonderful parents, and both species multiply where 
man permits their multiplication. The moorhen takes 
a special precaution very nearly peculiar to herself. 
She has two or even tliree or more cradles. Besides 
the nest where the ten or dozen are hatched, another 
nest is often built where the young are brooded. Some- 
times the young themselves when grown a little more 
capable, will help in constructing this additional 
home. As a rule it is deeper, has more material in it, 
and is higher out of the water than the first cradle. 
But there are curious exceptions. The writer has 
found many a nest awash and has seen another — 
though this is certainly exceptional — eighty yards 
from any water and well off the ground. 

Birds’ cradles are of a variety beyond all descrip- 
tion. It would take long even to sum up the different 
classes. Some are models of the neatest and daintiest 
of structures, such as our English chaffinch or long- 
tailed tit, constructed of lichen and moss and bits of 
spider silk. Like them are the minute cradles of the 
humming birds of South America : and superior to 
them in ingenuity of workmanship the f>endulous tit 
of the South of Europe. At the other extreme are the 
guillemots on the cliffs or the green plover on the 
English tilths, which is content with a mere scoop 
and a blade or two, trusting for protection to the 


protective coloration ” of both eggs and young 
birds. The terns that nest in great colonies on spots 
of sand — such as at Blakeney in Norfolk — cradle their 
young as simply and trust to the same device of 
protective coloration. 

Come utterly freakish cradles are made. The most 
^ surprising, perhaps, is the nest of an Australian 
turkey, which is a hot-bed as well as a nest, and 
designed to hatch the eggs by its own spontaneous 
warmth. It is curious that some English people 
believe locally that the greater crested grebe follows 
the same device. Like the partridge and the dab- 
chick it covers up its eggs when it leaves the nest 
and sometimes uses a green water-lily leaf. The eggs 
certainly keep wonderfully warm beneath it, but the 
mother bird does not trust to the decaying leaf to 
hatch her egg. The writer recently saw almost side 
by side a pretty contrast in cradle-making. A crested 
grebe’s nest (with three eggs carefully covered up 
by a reed) lay like a circular raft on the water. Close 
by a sedge-warbler had hung up her neat nest on three 
reed stems. The one nest was nearly fiat, the other so 
deep in the cup and narrow you could scarcely have 
thought the bird would have sat there. The young 
would certainly be in no danger of falling over the 
edge. The nest was quite as deep as a long-tailed 
tit’s, and this tiny bird is often so contracted for room 
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that the tip of the tail protrudes as the mother 
broods her many little eggs. 

We find some curious likenesses among creatures 
that have small likeness to one another, between 
mammals and marsupials and birds and fish and 
insects. That queer Australian animal the platypus 
broods its egg in a nest very much like a bird's in 
appearance as in reality. The mother earwig has 
often been compared with a hen brooding her eggs. 
In several continents live animals of the nature of 
the opossum also provide the oddest sort of cradle. 
For example, that pretty, tame, attractive animal 
the koala, which the Australians call a tree bear, 
makes a cradle of its own long soft hair. The 
youngster clings on to this as naturally and surely 
as a young monkey clings with tail and hand to a 
bough in the swinging cradle of the trees. An 
American opossum makes of its own tail a sort of 
rail over the cradle of its own back, and the young 
wind their own tails round it. Could there be a 
quainter, more peripatetic cradle than this ? And it 
is very effective, like all the cradles. 

Other opossums have a pouch very much like a 
kangaroo's or a wallaby's : and this sort of cradle 
may be said to be the most popular ; that is. it is 
used for a longer time than other cradles. The 
young are cradled in it while they are still undeve- 
loped, blind and naked. They jximp forth from it 
to be practised in running and jumping about the 
wide Australian plains with their parents; but till 
they are a good siae--as big, say, as a muntjac or 
barking deer— they jump back into the cradle whesi 
danger tiueatens and are swuzig about with ^ vigour 
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that would upset most other cradles 
and damage the bodies of most 
other babies. This cradle that is 
the pecuUar mark of the marsupials, 
whi^ especially flourish in Australia, 
is at first like a mother's womb. 
Then it is a sort of nest and lastly 
a cave of retreat. 

It is a little surprising how few 
birds imitate the kangaroo and 
return to the nursery when once 
they have left it. The first flight 
generally means complete desertion 




J. J. Ward 

WHERE INSECTS BEClN THEIR LIFE 
ln*ect8 have some strange-lookUi/ cradles. The Indian stick 
insect emerges from an egu-sheh (bottom) and the holly blue butter- 
fly (top left) has the same kii^d of cradle. But the cuckoo-spit 
^>ends its early hours 1^ a mass of froth (top right). 

of the nest. The nests, where thrushes and 
blackbirds were cradled, later become the store- 
houses of mice and sometimes the sleeping-place 
of stoats — to quote one particular experience. 
ICostrels use the old nests of rooks or crows. But 
^ere are exceptions. A quantity of Jenny wrens 
will sometimes resort to an old nest if the winter is 
severe; and with the tribe of swallows who find 
roosting places a difficulty, the young will return 
every night to the nest almost till the time of the 
long migration is imminent. For the first few days 
they practise flight and are fed in the nest. Then 
th€iy are fed on the wing and lastly learn to feed 
them^ves. 


How Very different are the first days of life among 
animals that may closely resemble one another in 
respects I The yoimg moorhen can swim on 
th^ day it is bom, the young raven does not fly for 
six weeks after birth. The young rabbit is half 
developed and helpless, the young hare lively and 
alert ; and in these animals the birthplace exactly 
suits the development of the young. The mother 
rabbit first makes a warm and snug nest, often largely 
made of her own fur (as some duck use their own 
feathers). It is placed in a specially dry but short 
hole with only one opening, generally at some dis- 
tance from the bigger burrows where the parents 
have chiefly lived. When she goes foraging the doe 
rabbit closes this up so carefully and cunningly that 
it deceives the sharpest eye. Tame rabbits in quite 
small enclosures have made such holes and tended 
their young till they could look after themselves and 
yet entirely escaped the notice of their keepers. 

Young hares, on the other hand, are bom in the 
open ; and are much more advanced at birth. They 
resemble in this almost all the hoofed animals, except 
the deer. The mother has a habit, very rare in other 
races, of separating the young and keeping them in 
different concealments. She does not like to have 
all her eggs in one basket 1 In the degree of develop- 
ment at birth the rabbit resembles the dog and the 
hare the cat. Certain differences appear among 
bats ; but in most sorts the young are bom blind, 
and are often carried in a pouch by the mother, but 
even in tins apparently helpless state they show a 
certain activity and will laave the poudi soon after 
birth and cling to the mother's back, or, a little 
later, cling to any convenient support. Bats fly 
about with their young, and have a likeness to the 
Australian marsupials in this respect ; but ^uirrels, 
even so-called fl 5 ^g squirrels, prefer to build nests 
like birds. On the other hand, certain flying lemurs 
cany their helpless and single young one. like some 
of the bats, not in a poudi but attach^ to their body. 
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wi£h a charactarifttie hmoi, 
over tbj! gmeater part of 
Europe, and to the survival of 
the species refeited to in the 
high Alps with the passing of 
the cold and the return of a 
temperate climate to the 
central plains of Europe. 

The fauna of Ruwenzori, an 
equatorial African mountain 
rising to a height of 16,815 
ft. between Uganda and the 
Semliki Forest, will serve to 
illustrate animal life at high 
altitudes in the Tropics. The 
vegetation zones, considerably 
higher on the eastern than on 
the western flank, consist of 
tropical forest up to about 
8,000 ft., followed by bamboos 



ALPINE CHAMOIS IN THEIR LONE AND LOFTY HOMES 


Chamois range torn the Pyrenees riglit across Europe, via the Alps, to the Caucasus Moun tains. 
Their old rivalsJRhe ibex and the lynx, are now alnu^t extinct. In the Alpine regions, where the 
above photoflrapb was taken, the ibex, related to the antelopes, occupy tne tracts between the, 
snowline ana the point where the lorests end. Under man's protection they still hold their own. 


respects to that of the Asiatic f 
range, although some of the j 
larger and formerly character- 
istic forms, like the ibex and 
northern lynx, are verging on 
extinction. The chamois, how- 
ever, which ranges from the 
Pyrenees to the Caucasus, still 
holds its own, extending from 
^e forest belt up to the snow- 
fields and glaciers. Foxes, 
martens and stoats are found 
above the forest belt, and a 
species of marmot, hare, vole 
and shrew occur close to the 
snow-line. Familiar birds are 
the ptarmigan, snowfinch, 

Alpine swift, the raven, 
lammergeier and many others 
seen in the Himalayas, and the 
Alpine chough occurs in the 
loftiest mountains. Peculiar to 
the range is the black salam- 
ander, which goes up to 
10,000 ft. 

An interesting feature con- 
nected with the Alpine fauna 
is the resemblance in many 
particulars it shows to that of 
the north of Europe. The 
ptarmigan, lynx and hare 
belong to species also found in 
northern S^dinavia but not in the intervening low- 
lying country. Similar resemblances are observable 
between the insects and spiders of these widely 
separated areas ; and a small fresh-water crustacean, 
which swarms in the icy pools of the highest Alps, 
lives in similar situations at low levels in the extreme 
north. These likenesses are believed to be attribut- 
able to the former prevalence of sub-Arctic conditions, 


up to 9,500 ft., tree-heaths and moss to 12,000 ft. and 
groundsels and lobelias to 14,000 ft., the summit, 
from 14,500 ft. marking the snow-line, being com- 
posed of bare rock mid snow supporting lichens and 
mosses amongst which the only apparently resident 
animals are a few worms. Buttei^es, moths and 
flies may, however, be seen on the snow up to 16,006 
ft., but they are probably blown there by the wind. 


* Life at High Altitudes 


The fauna of the mountain 
is essentially African and has 
been derived mainly from the 
surrounding lowlands. It is 
abundant up to the forest 
line, but scanty above that 
point ; but the situation of 
the mountain almost on the 
equator enables large, typi- 
cally lowland animals to main- 
tain themselves at much 
higher altitudes than would 
be possible in temperate 
latitudes. The chimpanzee, 
for instance, ascends the sloy)e 
into the bamboo zone, almost 
up to 10,000 ft. A little ante- 
lope. the duiker, lives in the 
tree-heath zone at about 
11,000 ft. The leopard and 




FETCHING CAPTIVE CHAMOIS 


a wild cat, probably the serval, go still higher, 
being found in the groundsel zone at about 13,000 ft., 
where also occur a sp)ecies of bat, as well as rats and 
shrews and a coney or hyrax, the last as high even as 
14,300 ft. 

The principal birds are hawks, crows and doves up 
to 14,000 ft., as well as fly-catchers and swifts, 
attesting abundance of insect food, the swift nestirig 
on the cliffs at that height, as high as the summit 
of many of the lofty peaks of the Alps. A sun-bud, 
also insectivorous, is restricted to this groundsel 
zone : but a warbler and a seed-eater, observed in 
it, were probably, like the leopard, stragglers from the 
tree-heath zone below. A species of chamel^n, 
common at lower levels, lives at 10,000 ft., and a 
frog, also found in the plains, up to 9,000 ft. 

A tolerably similar fauna inhabits the Birunga 
volcanic range to the north-east of Lake Kivu in 
tropical Africa. Here. too. the leopard and the coney 
ascend to 13,000 ft. ; but the most interesting 
animal of this range is the shaggy-haired mountain 
gorilla which has been seen in the bamboo forest as 
high as 12,000 ft. 


A lthough animal life extends to high altitudes in the 
Andes, the fauna of South America contains 
few animals of large size comparable to thc^ of the 
northern hemisphere. No wild goats, sheep or 
chamois are to be seen on the moimtain peak^ 
the sole representatives of the ruminant hoofed 
animals being the wild llamas, the vicugna which 
inhabits the barren tracts almost up to the smw- 
line in Peru and Bolivia, and the huanaco wlu^ 
replaces it in similar districts at lower levels larthw 
south. In Ecuador, it is true, &ere is a scaled 
mountain tapir ; but this species is essentials a 
forest form and does not appear to extend above 
8.000 or 9,000 ft. in the Cordilleras. 

Of the large carnivora the only species 
ascend to a great height is the puma, whose tr^ka 
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ft. Insects pass above the 
limit of bird life, beetles, 
butterflies, grasshoppers, plant 
bugs and flies live at 16,000 
ft. or over ; and stick insects 
above 13,000 ft. Centipedes 
and woodlice occur at the same 
altitude, and earthworms close 
upon 15,000 ft. The snow- 
line of these mountains, rising 
to 20,000 ft., is approximately 
at 15,000 or 16,000 ft,, and 
many of the insects occur 
amongst ston^ imbedded in 
blocks of ice. The same species 
of insects, too, it may be 
noted, live at similar heights 
on peaks sometimes many 
miles apart, but not in the in- 
tervening valleys. 

Since the moimtain-tops 
have been invaded by animals 
derived in the main from those 
found at lower levels in the 
particular continents of which 
the mountains form a part, it 
cannot be claimed that a 
uniform high-altitude faima 
exists in the world. The 
animals of the summit of 
Ruwenzori in tropical Africa. 
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have been seen in the snow on Mount Cayambe in 
Ecuador between 14,000 and 15.000 ft. up ; and the 
small bear which in the same country may occur as 
high as 12,000 ft. or more. Rodents and other smaller 
mammals may live at much greater elevations. A 
species of mouse, for instance, has been captured at 
close upon 18,000 ft. in Peru. In the river valleys 
leading up to Aconcagua, which is over 23,000 ft. 
in the Argentine, rodents were not seen above 9,000 
ft., and Azara's fox occurred at the same level. 
The condor, ranging from sea-level up to about 

16.000 ft., may be regarded as the characteristic bird 
of the Andes ; but bird-life in general is abundant 
practically as high up as food is procurable. In 
the Aconcagua valleys seed-snipes occur at 14,000 ft., 
milvagos, a kind of hawk, at 13,000 ft., miner birds, 
doves and dippers at 12,000 ft., swallows, finches and 
t>Tants at 11,000 ft., and humming birds up to 

9.000 ft. Toads, lizards and scorpions also live at 
about 9,000 ft. 

jguT in the Andes of Ecuador, by reason of their 
situation on the Equator, a similar fauna exists 
at much greater elevations. Lizards, for example, 
at nearly 12,000 ft., snakes at 8,500 ft., frogs 
and toads at over 13,000 ft., and scorpions at 12,000 
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MOUNTAIN SHEEP AND LYNX 
Below are some African mountain sheep from the highlands ol 
Tripoli. Above is a specimen of the northern lynx, now rare in 
me Alps, though occurring in Scandinavia. Indeed, there is a 
definite hnk between the fauna of these two European highlands. 
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ANIMAi.8 THAT tIVE AND LABOUR IN THE LOFTY CORDILLERA OF SOUTH AMERICA 
The breed of huanaco known- as llama inhabits the immense mountain ranges called cordillera in Peru and Bolivia, and is found almost 
up to the snowline. The llamas actually trained for man’s use are indeed his only means of transport in most places* the animals beuM 
a^pted in tenmerament and physiq^ue to high altitudes and the special conditions of rorified air, besides extremes of cold and dimcult 
going7The upper phptogra^ shows a donkey pack-train on its way over the hi0i paths of a mountain range of Venezuela. 
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BRITISH COLUMBIAN MOUNTAIN GOATS UPON A CRAG 
Adaptations to a life In the mountains are extremely interesting. Though one might expect 
to find, for instance, specially adapted lungs for withstanding the rarefied air which causes so 
much <iistres8 to humans, there is no such toing. The adaptations seem to run entirely to hair. 
The coats of high-altitude animals are thick, and the feet have certain hairy modifications. The 
hoofs of the mountain goat enable the animal to ding to places with the smallest foothold. 


fir example, are quite dilferent 
from those found in the high 
Andes of South America. But 
where a continuous moimtain 
chain, or adjoinmg mountain 
chains^ stret^ across a conti- 
nent from east to west or from 
north to south, there is gener- 
ally close similarity between 
the species inhabiting the 
different peaks, mcw*e particu- 
larly in the case of birds and 
insects vvhich can voluntarily 
travel or be carried by preva- 
lent winds from one peak or 
range to another. The same 
applies to spiders, which, when 
young, are frequently blown 
long distances through the air 
on their gossamer webs. Even 
mammals, owing to their capa- 
city for adaptation to life at 
varying levels, pass from 
mountain to mountain by 
means of fthe intervening 
valleys. Thus, it comes about 
that the mountains of Europe 
and temperate Asia, together 
constituting a continuous mass 
of land, possess a tolerably 
similar high-altitude fauna, 
which is known as alpine.*' 

Throughout the Rocky Moun- 
tains also, which extend from 
north to south, the fauna is 
very similar at great heights, 
and resemblances are even 
traceable between this range 
and the Andes, which, in a 
measure, are linked to the 
Rockies by the highlands of 
Central America. 

Although several species of 
animals, like the yak, the 
snow-leopard, the argali and 
the snow-cock of the Hima- 
layas, are found only at high 
altitudes, there are not many 
groups so restricted. Several, 
however, may be cited as 
characteristic of hilly or moun- 
tainous country. Ibexes and other wild goats, for 
example, are found mainly in the mountains of southern 
Europe, of Asia and of north Africa ; but the common 
Persian ibex may descend the hills to places only a 
Utile above sea-level. Wild ^eep, too, range from 
comparatively low levels to the highest peaks ; and 
the bi^om of the Rockies extends fitmi Alaska 
to Mexico. The Rocky Mountain ^at, which belongs 
in leality to the chamois tribe, varies its habitat from 
sea-level up to the snows and its ally the European 
chamois peases from the forest zone to the snow-fields 


and glaciers of the Pyrenees, Alps and Carpathians. 
We have mentioned only a few of the more familiar 
animals, usually regarded as restricted to high 
altitudes, to show that they frequently^ occur at 
comparatively low levels, having great powers of 
adaption to varied conditions. 

Animals living at high altitudes exhibit adaptive 
structural modifications similar to those exhibited 
by related species living under similar conditions 
elsewhere* To withstand the cold at the mountain- 
tops, the wolves and foxes, for instance, have thicker 
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YOUNG CONDOR WHOSE PARENTS SOARED AMID THE ICY PEAKS OF THE ANDES 

Ph^ographed when about eight weeks old, this young condor weighed, at the time, more than six pounds. The condor is found in the 
up to a height of abqut x 6,000 feet. The enormous wings bear this, the greatest of the vultures, soaring over the grim ravines and 
iwful heights of this vast wilderness of mountain and snow. But life in the Andes is prolific, even humming birds being found up to 9,000 
eet For long hours of sunlight wann the tropic regions of this range, counterbalancing the effects of ^titude with its snow and ice. 


furry coats than those ot the wanner lowlands ; 
and for traversing snow-fields their paws are over- 
grown to a greater extent with hair. In these 
particulars they resemble the foxes and wolves of the 
North Polar region. So, too, are the hoofs of mountain 
goats and sheep compact and strong so as to 
maintain a secure footing on bare ledges and peaks, 
just as are the hoofs of some African antelopes 
frequenting the rocky hillsides of sub-tropical Africa. 
No mountain ungulates, however, have the hoofs 
broad and widely separable to prevent sinking in the 
snow, such as are well known in the reindeer ; and 
no modifications in the structure of the respiratory or 
circulatory organs to obviate the troubles experienced 
by mountaineers from the reduced pressure of the 
atmosphere and its attenuated supply of oxygen are 
known to exist in mammals habituated to life at 
high altitudes. The same applies to other animals. 
Birds, indeed, can drop in a straight and rapid course 
from 20,000 feet or so to sea-level without evincing 
any signs of discomfort. 

In mountains, like Ruwenzori. upon or near the 
Equator, there is no marked seasonal change ; the 
snow-line remains at approximately the same level 
throughout the year and no occasion arises enforcing 


a change in the mode of life of the animals to meet 
alternating periods of heat and cold. But in the 
Alps, Himalayas and other high ranges in temperate 
latitudes there is a great contrast between winter and 
summer and the animals living on their heights have 
to adapt themselves accordingly ; and they adopt 
the same methods as those inhabiting the colder 
lowlands of north temperate and sub-Arctic districts. 

'T'aking the Himalayas as an illustration, we find 
^ that the marmot and Kashmir brown bear, for 
instance, retire to winter quarters in the autumn and 
lie dormant imtil the return of spring. Others, like 
the shrews, remain active even beneath the snow, 
feeding upon the spiders and insects which, like the 
reptiles, frogs, toads and other cold-blooded animals, 
pass through the cold period in winter sleep. But 
most of the large mammals, such as the sheep and 
goats, descend the mountain slopes to warmer levels 
where food is still available ; and they are followed 
by the large predaceous beasts, such as the wolves 
and the snow leopards. Nowhere, indeed, do 
mammals exhibit the phenomenon of seasonal 
migration more manifestly than in high mountain 
ranges. The birds also move to lower and wanner 
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MOUNTAIN SHEEP AND TIBETAN YAK 

Below is n flock of motintain sheep among the high snows of the National 
Park of Colorado in winter. Above we have a specimen of a Tibetan yak, a long- 
haired ox found 3,000 feet up when the Tibetan summer drives the snowline 

towards the sky. 


levels in search of food , and this 
movement is precisely analogous to the 
southward migration of the cuckoo and 
swallow from England to Africa in the 
autumn, the only difference being that 
in the latter case the movement is 
measured by miles in longitude, whereas 
in the former it is measured by feet in 
altitude. Climatically they are exactly 
similar. 

Similar, however, as are the conditions 
of existence at high altitudes in tem- 
perate and even tropical countries to 
those of the lowlands in high latitudes, 
there is one great difference that must 
be borne in mind. In Arctic and sub- 
Arctic climes the daily winter sunshine 
is at the best weak and of short 
duration or may be altogether absent, 
whereas in the latitude of the Alps and 
Himalayas it is comparatively powerful 
and of long duration, compensating in 
a measure for the coldness of the 
night. Nothing comparable to the re- 
petitions of the long, cold winter night 
of sub-Arctic latitudes is inflicted upon 
the animals which in temperate and 
tropical countries live at the loftiest 
altitudes* 
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SWANS THAT HISS, SOMETIMES TRUMPET BUT NEVER SING 

Gwani were andentiy supposed to sing before dying and, from this it was held that swans were toogtie^iad except during their last SEimneiitt. la 
fact the species most commonly found in England is called the mute svran and the only sound it is usually heard to make is a petulant hiss. 
In its ontinary semi*tame state the bird does not seem to produce any more interesting sound than this but when really wild it trumpets . " 

stridently when mating time comes. The hiss, by the way, reminds us of the xeptiUan ancestors from which ail bhds evolved. 
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The Language of Birds 

By Dr. C. J. Patten 

Proftttor of Aiittomy, Sheffield Univereity, Author of ** The Story of the Birds ** 


H OW delightful it is to learn, at the outset, that 
the birds best known to us are just those 
which have most to say for themselves I Our 
studies of bird-language will be all the more 
delightful t Yes ; our familiar and favourite garden- 
companions are furnished with quite an extensive 
vocabulary. Therefore we shall devote special atten- 
tion to their utterances. 

These birds belong to the highest order. Their 
vocal machinery reaches the acme of perfection ; 
in habits of life their intelligence, vivacity and 
responsiveness reach high-water mark. When we 
remember that birds, structurally and develop- 
mentally, show definite affinities with reptiles — those 
cold-blooded, taciturn, irresponsive creatures — ^we 
cannot but pause and wonder ! A general survey of 
ornithology, however, tells tis that gradations can 
be established between the loquacious house- 
sparrow and the speechless stork, a bird so mute that 
his vocal addresses to his prospective mate can only 
be made known by the sound of his snapping jaws I 
The heron shows little desire to acquaint himself 
with human society. Watch his silent, stealthy 
figure ! See I he remains at times quite motionless. 
Of a sudden he uncoils his long, slender, flexible neck, 
and secures his quarry with the speed of a serpent's 
strike ! A subtle movement, surely reptilian in 
character ! 

Birds, however, as a class, have departed widely 
in temp)erament and modes of life from their silent 
reptilian ancestors. But we still wish to know how 
it has come about that our little feathered friends 
have, in so large a measure, grown so loquacious. 
Because it must always be borne in mind that for 
countless ages our planet was inhabited by voiceless 
living creatures. Millennium after millennium rolled 
on ere such incipient sounds as the, stridulations of 
the grasshopper or cricket, the croak of the frog, the 
snort of the crocodile, or the hiss of the snake arose. 
The reign of the reptile lasted an immeasurable time, 
in which were evolved many specialised forms ; 
nevertheless, in these vertebrate creatures the 
faculty of producing vocal music lagged behind. 

iPROM a curious reptilian ancestry birds eventually 
^ emerged. Then, for the first time, voice played 
a prominent part in evolution. With the tide of life 
flowing breast-high; with hot blood and body 
temperature exceeding that of niammals ; with 
vitality geared to its highest pitch ; birds, vivacious, 
beautiftfl in form and engaging in manners, could 
no longer restrain their highly-developed emotions in 
silence. 

Birds-^-essentially denizens of the air, and capable 
of accompli^ng immense journeys, might easily 
have become separated from their fellow-travellers 


to a dangerous degree, were they not endowed with 
far-reaching utterances. It seems hardly surprising, 
then, that musical sounds (which we know carry a 
long way) should have developed as a prime factor 
in bird language. We shall see presently why 
musical utterances are particularly indispensable. 
Birds, however, endowed with musical talent, can at 
times proclaim their state of mind by harsh, stridulent, 
or otherwise unpleasant utterances. 

We are now in a position to ask — what, then, is 
the purport of bird language ? In those types in 
which the vocabulary is fully developed, bird 
language may be said to serve a threefold purport. Ih 
the first place we can interpret certain utterances 
which are beyond doubt emitted for purposes of 
warning, alarm, challenge, and even battle. All 
these sounds are conveniently distinguished as the 
alarm-notes. They are not necessarily musical ; far 
from it. they are often harsh and permeated with 
overtones. Nor is their carrying power neces- 
sarily far distant, seeing that they are most vigor- 
ously poured out when the enemy is being engaged 
close by. 

Tt is noteworthy that the message of warning can 
be interpreted readily by many species. It serves 
as an international code," which is taken up and 
relayed by one bird or group of birds to others. The 
effect is astoundingly prompt. When the common 
enemy appears, even afar off, what seems to us like 
a babel of sounds soon rends the air ; the feathered 
commimities far and wide being all intent on baulking 
the plunderer. 

The language used in engaging the common enemy 
is, as a rule, similar to that adopted when rivals of 
one species come into close grips in disputing their 
rights of territory. The pugnacity of male birds 
when pairing in spring is notorious. At that season 
we frequently hear angry feelings expressed in the 
language of fiirious battle-cries. Notes of warning, 
alarm-notes and battle-cries all come into one 
category. Their chief feature consists in mono- 
tonous repetition. We see elaboration from the 
primitive single squeak (which is still retained by the 
hedge-sparrow in an angry mood) to the quick, 
repeated chatter of the angry missel-thrush. The 
alarm-note of the chaffin<£. though repeated, is 
rather disjointed ; in other words, it lacks rhythm. 
In its evolution it may be said to form an inter- 
mediate stage between that of the hedge-sparrow and 
missel-thru^. The squeak, though primitive, evolved 
from a toneless puff, snort, or hiss ; utterances which 
are clearly indicative of rage. Beyond these utter- 
ances reptiles have not advanced ; perhaps the hiss 
of the ^raged snake is most familiar, ^me birds 
also hiss and puff, notably in defence of their eggs 
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STARLING THAT HAS A VERY LARGE REPERTOIRE 

With head feathers slightly erected as though with the effort, the starling sings, 
squeals, hisses, chatters and even makes a noise like laughing. It can also give vent 
to a sharp “ kah when annoyed. This bird has an extraordinary repertoire of 
vocal efiects and is about the most versatile of British birds. 


and young. The tiny blue titmouse can almost 
strike terror into the mind of the egg-robber when 
she vehemently lets go her sibilant notes from the 
little dark cavern in the old stone wall. The loud 
hiss of a brooding duck, goose or swan, is really 
quite menacing. Most of us are familiar with the 
blowing and puffing sound which nestling-pigeons 
exercise when suspicious of danger. 

The development of squeaks or other clear cries 
from the toneless puff or hiss no doubt took place 
very gradually. Alarm-notes have their cradle of 
origin in breath-sounds, which naturally became 
exaggerated and sibilant in character when produced 
in a strained and hurried way, following combat. 

Natural selection," finding these menacing breath- 
sounds to serve a useful purpose, has made them 
the founders of manifold alarm-notes with which we 
are now familian 


If we bear in mind that birds arc 
essentially . creatures of the air, and 
owing to their swiftness of flight might 
readily become separated from their 
companions to a dangerous degree, it 
is evident that the possession of far- 
reaching utterances must have become 
a sine qua non. Then again, birds have 
enormous appetites, and are obliged to 
trek far and wide in search of food. 
Individuals, therefore, of a large foraging 
party find it much to their advantage 
to maintain conversation. On migra- 
tion, the leaders of the companies keep 
the vanguard in touch by their wild, 
musical cries. In the spring the male 
keeps in touch with his partner by 
frequently calling aloud to her when 
they forge ahead in search of tree or 
shrub, suitable for a nesting-site. The 
helpless nestling must ne^s have a 
voice powerful enough to send out 
messages soliciting food, warmth, and 
protection. The far-reaching voice of 
the parent brings comfort to the infants, 
who anticipate her return post-haste. 
Such are the call-notes (the mainstay of 
bird language) poured forth under many 
conditions, yet associated with the 
duties of every-day life. 

These notes present well-marked fea- 
tures. They are essentially musical in 
character, and their tones are so pure 
that they carry a wonderfully long dis- 
tance. They are usually plaintive and 
melodious to an exquisite degree, and 
full of sympathy. Many call-notes are 
composed of two syllables ; the second 
being pitched a third or a fifth higher 
than the first. These strains seem all 
the more expressive because the 
intervals in pitch follow closely those in 
the diatonic scale. We are familiar 
with such intervals both in melody and 
in the building up of harmony. Consequently they 
fall very tunefully on our ears. 

There is a well-known call-note, syllabled you-ee, 
common to many of our small birds, more particu- 
larly the warblers. While these syllables vary in 
pitch and tone according to species, they are aston- 
ishingly melodious, and enter into the formation 
of the unique " water-bubble " trills and rolls of the 
fully-developed song. Let it be clearly understood, 
however, that there are birds in which the song, in its 
strictly technical sense, has not evolved ; in other 
words, it forms no part of their language. Never 
theless, these species possess most plaintive and 
sweetly melodious call-notes. Several of our familiar 
shore-birds, including the curlew, redshank, green- 
shank, and ringed dotterel, are thus endowed. In 
these denizens of the sand-flats and sloblands, devoid 
of cover, the call-notes, in a large measure, indicate 



BROIFN OIFL OF THE [FOODS IFIIOSE LANGUAGE SHAKESPEARE RECORDEl 


From Ihe densest parts ot wood and spinney tlierc comes at dawn and dusk the loud “ hoo-hoo " of the brown or tawny owl, as it is sometimes ealle( 
Shakespeare in one of his songs “ When icicles hang bv the wall” makes the “staring owl” sing “ tu-whit to-who.” The younger birds give ver 
to a hoarse “che wick.” Of all the British owls this one seems to dislike the sunlight most of all and those who want a sample of its langua^! 

must cither wait till dark—or else try robbing its nest.* 
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YOUNG STARLING ASKS ITS MOTHER FOR MORE 

Comp«'ircd with the parent bird seen in the opposite page, this young starling is rather 
a drab object. It is a uniform grey-brown on the back and sides and whitish below. 
Just as its plumage gives no hint of the brilliance that will develop later, so its voice 
gives no promise of the amazing range that will come when the bird comes of age. 


aiarm-'tiotes. The grand, wild, musical 
cry of the curlew affords a notable 
example. No doubt this whistle plays 
the ]part of a multiple code. 

The third piuport which the language 
of birds serves is that of the song. This 
part of the vocabulary is developed only 
in certain species known as " song 
birds,” which constitute the highest 
orders. Here, the vocal machinery 
reaches its highest development ; 
muscles, in addition to those present in 
the lower orders, work the delicate 
vibrating membranes. 

We have seen that the alarm-notes 
have undergone elaboration when com- 
pared with the toneless puff, hiss, or 
snort so characteristic of reptilian utter* 
ances. The same may be said in regard 
to the call-notes. More particularly still 
is the composition of the song a product 
of evolution. This phase of bird 
language has been derived from the 
alarm-notes, and more particularly from 
the call-notes. These, expressed in rapid 
succession and subjected to variations, 
are primarily responsible for the build- 
ing up of the song. Many of the more 
simple stanzas, for instance those of the 
hedge-sparrow, yellow bunting, and 
others, afford evidence of being con- 
versation-notes strung together. Among 
the premier vocalists this synthesis is 
elaborated by the introduction of many 
new notes and phrases, together with 
greater and more varying degrees of 
modulation, pitch, colour-tone, rhythm, 
and other matters of vocal technique, 
which, in many cases, is associated with 
varying degrees of emotion. 

MONO some species, mimicry is 
manifestly a dominant factor in 
the elaboration of the song. Inanimate as well 
as animate musical sounds are often reproduced. 
Whatever may have been their source in ages 
far remote, they are now handed down to the 
offspring and reproduced, generation after generation, 
without tuition. It is true that in certain phrases of 
the best singers, for instance the song-thrush, linnet, 
goldfinch, and others, the notes of other birds are 
often reproduced with extraordinary exactitude ; 
nevertheless, the foundation of the vocal theme of 
each species is distinctly prescriptive. The spirit 
and manner in which each species sings, despite bor- 
rowed notes, always retain their individuality. The 
nK>st varied and accomplished song of any one of our 
major vocalists cannot baffle the practis^ ear of the 
listener. 

Singing in birds is an instinctive act and, from the 
physiological standpoint, is as compulsory as eating 
or drinking. Birds must tune up when the season 


approaches : they have no choice in the matter ! In 
spring they pour forth their joyous melodies under 
adverse circumstances. Behind prison bars, where 
they have hardly room to turn, domiciled in grimy 
city-slums, they sing with the same zest as their 
companions under the open firmament. How oft have 
we heard the skylark caroling joyously when standing 
on the floor of its cage, far too meagre in dimensions. 
Even from birds when migrating at night, under a 
canopy of inky darkness, a burst of song may be 
heard overhead. Hosts of skylarks, thrushes, black- 
birds, robins and warblers of various sorts, emerging 
from the impenetrable gloom in thick weather and 
coming under the subtle influence of the dazzling 
beams of the lighthouse, will at times carol tunefully 
to the night-air. The song of birds is for the most part 
poured forth with the greatest zeal. Though often 
intensely melodious, it is true that on analysis it 
conveys no expression whatsoever of sjmipathy. 
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THE CURLEW 'OPENS HER CURVED BEAK TO CALL HER MATE TO THE NEST 


If disturbed at its feeding grounds on the foreshore where it seeks shell fish and sand>worms at low water, the curlew is off like a flash and 
crying loudly all the time. But it has several variations of its characteristic “ coor-lee " besides the alarm note. Hpre we have a hen bird 
•on the nest calling loudly to her mate to come and take a turn at sittii^ on the eggs while she goes to get something to eat. When this 
photograph was taken the cock bird was actually within a few yards though not in focus with the nest. 


What then can be the purport of this joyous and 
passionate rhapsody ? Plainly it is an expression of 
emulation, of rivalry, of defiance, and, in a large 
•"measm*e, of pugnacity. Two robins, having come 
into such close grips that feathers were sent flying, 
and having let go, closely approached and immediately 
sang at each other in most defiant attitudes ! Song 
is not solely a message of love addressed to the 
expectant mate. It is also a proclamation to a rival 
suitor, warning him to keep within the bounds of his 
rightful territory and not to trespass I Apart from a 
definite challenge which may, or may not, invoke com- 
bat, male birds in the pairing season vie with each other 
in their vocal powers. They may be seen perched on 
the topmost branch of a tree or other vantage spot, 
singing antiphonaUy in the most passionate strains. 

T N courtship and wooing song plays a most 
important part, in which the females are much 
interested. The partner, full of combat, full of 
vigour, full of subtlety, persistent in his love-antics 
and dances, and lusty in song, becomes the successful 
competitor. During the early period of wedlock the 
lyric is continued with imabated energy — an assurance 
to the patiently brooding female that all goes well. 
Later, when the eggs are hatched, and food must be 
sought all day long, with little or no intermission, to 
satisfy the prodigious appetites of the youngsters, the 
male is deprived of his leisure and the woodlands and 
hedgerows lapse into silence. 

In the British Isles, the finest vocalists are, with 
few exceptions, modestly attired, and possess little 
or no contrast colours in their plumage. The 


nightingale, blackcap, garden-warbler, reed-warbler, 
willow-warbler, skylark, woodlark, and others, follow 
this rule. But the goldfinch, chaffinch, robin, and 
redstart are examples of a few which are gaily robed. 
Some charming songsters, however, clad in rich and 
beautiful garbs, are not uncommon in far-off lands. 
Among these may be enumerated the pie-bald white- 
backed shrike — as large as our rook — ^the magnificent 
crimson cardinal of North America, and the lovely 
snowy-plumed bell-bird of South America. 

The nightingale, peerless minstrel of the summer 
nights, is a small brownish bird, hardly exceeding in 
size the robin, though a trifle longer and more slender. 
If the smooth, drawn-out phrases, deliciously 
melodious, and reminding us of the sighing cadence 
of the night wind’s gentle whistle, descending through 
almost imperceptible gradations of the chromatic 
scale ; if the fervent whisper of the tiny brooklet, or 
if the shimmering of delicate foliage, offer stanzas 
tinged with melancholy, surely this is soon eclipsed 
when the famous minstrel lets loose a succession of 
chattering notes, silver-toned yet defiant, subtle as 
they wane, mystic as they seem to float away on the 
night-air, thrilling as the passionate theme rolls back 
with dramatic suddenness upon our ears. This 
marvellous composition, even when heard by day 
amid a chorus of other strains, cannot be confused by 
Hie listener well-versed in bird language. 

Nightingales sing freely by day in certadn districts, 
especially in southern counties where they happen to 
be common. Nevertheless, little or no attention is, as 
a rule, given to their voice until after sundown, 
partly b^ause the vocal activities of several other 
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HARSHLY CAWING CARRION CROVV AND THE WHISTLING EAGLE 

Ourrion crom are not so rare in England as is generaUy supposed. Their scarcity would be loss l^oved in wwe it not «o difficjilt to 

them, at a distance, from U»e rooks, li near enough the observer may readily note the absence ot tke bare white pat(* on toe 
base of toe beak that marks the rook. The carrion crow goes singly or with iU mate and neve^ flocks. The ^ is ratoer bke the 
but even harsher in tone The bird is fond of cliffs, especially where there are woods near by. The upper illustration is of a whistling eagle. 
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LAPWING- SKYLARK AND PIED WAGTAIL CALLING TO THEIR MATES AT NESTING TIME 

the lapwing’s eggs are hatching or when the fledgelings have begun to squawk in the nest, the parent birds are always on the look-out for danger. If an enemy ap] 
trough a series of the most astonishing aerial acrobatics, hurling itself about, thirty feet or so above the field, and calling madly so that all attention is distracted fton 
d on those mad antics. The lower left-hand photo^aph is of a hen lapwing calling her mate. Her call is the familiar ** pee-a-wit whence the alternative name of peewit i 
(sometimes calls his mate to join him in soaring into the blue. Here (bottom n^t) we see one of the birds about to leave the ground. The upper photoErao]^ shos 






prevailed upoq its niate to leave her nest and take sewne time off for a little fishing, the hen tem (bottom) gives a parting scream hi 
she files away. It is nw his turn to sit on the eggs. The common tem makes a sound Uke ** kree-kree '* ^«n repeated. TOs bird is found 
all round the coasts of Britain save in the North wherein its place is taken by the larger Arctic tem. In the upper left Ulxistration we see a 
number of common terns returning to their nesting places. Here too (t^ rlj^t) is a male bird caUtng to its mate. 
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RAVEN, RENOWNED FOR ITS HARSH CROAK 

Very fond of sea-clifis as a site for nest-building, the raven is often seen in Scotland, though 
now rather scarce in England. It is a sturdier and heavier bird than either crow or rook, and its 
language can either be a sort of growling or else a harsh exclamation like “ kerk ” as it sweeps 
ponderously over the moor. The raven has long been considered a bird of ill -omen. 


Impedes caxtse distractioa, but 
mdnly because the idea is still 
very p^valent that the nightin- 
gale bides his time until night- 
fall before he tunes up. 

This idea is so deeply rooted 
that many birds (some with far 
inferior voices) which happen to 
burst into song at night, are 
credited with &e performances 
of the famous minstrel. The 
song-thrush, the blackbird, the 
whitethroat, and more particu- 
larly the sedge-warbler, may be 
heani from time to time singing 
in the hours of darkness. In 
Ireland, where the nightingale 
has as yet not been recorded, 
the sedge-warbler is named in 
many rural districts the “ Irish 
nightingale.** It is also a pre- 
valent idea that the nightingale 
sings only when ambushed. As 
a matter of fact its ** platform,*’ 
even in broad daylight, is often 
represented by an elevated, 
naked sprig ; one which com- 
mands the full view of an 
observer ! The blackcap, smaller 
than the nightingale, and also 
quietly attired — although he 
dons a smart little skull-cap — 
possesses that enchanting quality 
of voice which emulates the babl> 
ling of the brooklet. Nothing 
can exceed the beauty and flexi- 
bility of his so-called "water- 
bubble ** phrases. True, his 
compass is limited, and yet, as 
his music flows from out the 
depths of the thicket, he seems 
to set the chords of the inmost 
soul of the wild-rose vibrating. 

We must be prepared to watch, 
wait, and listen in sUence, 
because this superb vocalist is 
exceedingly shy and retiring, 
and will cut his song short on 
the least suspicion that his home 
and family are being betrayed. 

At tile head of the list we should certainly place om 
beloved blackbird for his rich, flute-like tone, his 
rhythm, his regularity in time, and motif. The voice 
of the song-tinrush is a melodious rhapsody — ^wild, 
buo}^t, and decisive — expressing the very acme of 
joy. The indomitable energy of his vocal powers 
stamps him as leader of the feathered choir. He oft 
repeats his verses, embellishes his ovm sweet notes 
with many borrowed from other vocalists, and seems 
ever in the limdight.** 

The skylark's faculty of pouring out an imbroken 
melodious carol while he ascends spirally on Unions 


beating several hundred times a minute to a surprising 
altitude, is a performance which seems beyond our 
comprehension. To understand it, and, indeed, 
bird-language in general, we must study the anatomy 
and physiology of the respiratory, vocal, and muscular 
systems, which in birds have imdergone special 
development. 

Stupendous power, amazing to comprehend, is 
the grand feature in the bird's voice. In many species 
a veritable cascade of sound gushes forth through 
minute air-passages. A wax-match would easily 
distend the wind-pipe of a nightingale. Think, then. 
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of the extraordinary volume of pure, musical, far- 
reaching sound, which can be emitted through this 
tiny tube ! A skylark can be heard distinctly at a 
distance at which the human voice would be quite 
inaudible. Here, again, it may be pointed out that 
a match would block the wind-pipe of this marvellous 
minstrel ! The corresponding air-tube of man admits 
the finger of a grown person ! What a cqntrast I 

A YOUNG sparrow, feathered but not yet able to 
fly, when taken from the nest and placed on 
the carpet, startles the household by the clarity of 
its vociferous call-notes. This chirp is given forth 
without a moment’s hesitation — ^indeed, with marked 
attack Md precision ; truly an object lesson for the 
student of human song ! No animals have their 
bodies fully permeated with air like birds. This 
pneumaticity is certainly unique. Bubble-like, thin, 
transparent sacs (which we regard as direct exten- 
sions of the lungs, and with which they are in direct 
commimication) appear in every region. They 
burrow under the skin, the muscles, and the vitaJ 
organs, and in many species they actually form a 
lining for the hollow chambers in some of the bones. 
The air-sacs lend their aid in the production of voice, 
especially in birds whose powers of song are highly- 
developed. 

By a special muscular mechanism a great volume 
of air can be driven swiftly and under high pressure, 
not only from the lungs but also from the extensive 
system of air-sacs, into the “ song-box." As a result, 
the delicate vocal membranes are set vibrating. 
The " song-box " of the bird is called the syrinx, 
and it is situated at the bottom of the wind-pipe 
where it immediately branches into the two bronchi. 
At this spot a vertical elastic membrane projects 
upwards. It acts after the fashion of a reed, causing 
the air-column to vibrate in its passage up the wind- 
pipe. The latter is remarkably long, and so highly 
elastic that, when fully stretched, it almost doubles 
its length 1 The succession of rings, which con- 
stitute its framework, can approach and recede with 
amazing rapidity and suddenness. This mechanism 
is responsible in the main for the marked resilience 
which simulates joyous, tinkling, bell-like tones. 
The wind-pipe is also capable of considerable exten- 
sion, and, as the tube steadily contracts to regain 
its normal diameter, vocal utterances gain in duration 
and steadiness. 

ILTere the mechanism may be likened to the gradual 
•** empt 5 dng of a toy-balloon to which a mouthpiece 
is attached. Every little schoolboy is familiar with 
this prolonged, steady, mewing sound ! The tracheal 
tube or wind-pipe may be compared to a long reed 
instrument, such as an oboe, which we know produces 
delightfully rich, mellow, fluty tones. By the con- 
traction and relaxation of the muscles, not only those 
attached to the wind-pipe but also to its branches — 
the bronchi — a variety in pitch and tone, almost 
unlimited, can be produced. The human trachea 
is short and relatively inelastic. Moreover, it is 


voiceless, because the " song-box," known as the 
laiynx, is situated above it. Human utterances, 
therefore, are denied the flexibility which culminates 
in the exquisite rolls and trills of bird language. 
Human voice-sounds are formed just a little below 
the floor of the mouth. Here the passage of a column 
of air, impinging upon two horizontal elastic mem- 
branes — the vocal cords — sets them vibrating. The 
voiced colunm is consequently very short, and, in 
endeavouring to escape through the mouth, may be 
partially imprisoned in one or more " pockets " in the 
throat or it may be blocked by the fle^y tongue, soft- 
palate, uvula and tonsils, if these be not skilfully 
kept out of the way. Faulty voice-production, giving 
rise to throaty or tight effects, is therefore apt to occur. 
In man, singing is a fine art, and the voice requires 
most careful cultivation and manipulation. In birds, 
song is instinctive and requires no tuition. No 
obstructions are offered to the free passage of the 
outgoing voiced current of air. Directly it emerges 
from the wind-pipe into the open mouth, it is wafted 
into the atmosphere without loss of clarity or purity 
of tone. Birds when singing are not bashful, or self- 
conscious. They do not elect to sing to any special 
assembly, and know nothing of expectant criticism t 
They " broadcast " their music to every creature 
within the range of hearing, caring naught whether 
their exposition gives pleasure or dissatisfaction. 

are proud of our song-birds, and rightly so ; 

they are many and of the first order. With Gold- 
smith, we can join issue in saying that in the British Isles 
" Gentle music melts on every spray." It is qujite a 
popular error to think that the distribution of song- 
birds is restricted, and that outside the British Isles 
(more particularly in lands afar off), melody falls 
away or is even quite hushed to sleep. Many glorious 
minstrels, for the most part migratory — some, indeed, 
gaily attired — are to be found extending over a wide 
area of the temperate regions 6f both the northern 
and southern hemispheres, and in both the Old and 
New World. The birds of the Tropics migrate but 
little. Indeed, it may be said that, on the whole, they 
are stationary. Far-carrying musical utterances are, 
in a large measure, supplanted by shrill, discordant 
screeches and screams, which, though ear-piercing when 
heard close by, have, owing to their overtones, very 
limited carrying-power. However, they furnish a 
code, quite sufficient to protect the short lines of 
communication of these stationary species. 

The males of many tropical birds are provided with 
strikingly handsome liveries, decorated with long, 
wavy plumes, crests, and other appendages. These, 
birds delight to show off their grandeur to the females. 
Indeed, the factor of " display " in courtship here 
strikes a dominant note. In many other tropical 
birds, however, both sexes are brilliantly coloured, 
and their plumage harmonises so closely with the 
gaiety of the tropical vegetation that they are afforded 
adequate " protective coloration." Hence, in the 
Tropics, bright, gaudy colours, not proving dangerous, 
have largely persisted. 
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THREE WARBLERS AND A LINNET, ALL THE MOST INSISTENT SINGERS ohvwviu 


The warblers in general are apt to make themselves very much heard thotigh all of them are not particularly pleasant hearing. The sedge 
warbler (bottom left) which haunts rivet banks and marshes makes an almost mc^sant noise both night and day,^e voice being rather 
harsh as a rule. The willow-warbler (bottom right) rushes up and down the scale and thw ends alinost in a whteper. The garden warbler (top 
^t) U a fine songster with low melodic notes. LasUys we have the linnet (top right) which ejaculates Ut-turrow and chit-chit.” 
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GEESE WHOSE GAGGLING IS AS EFFECTIVE AS A WATCH-DOG^S BARK 
Farmyard geese are presumed to be descended from the grey hig goose which used to breed in Norfolk but which, in a wild state, is now 
only a migrant to Britain. But the domestic breeil is a very old one and has probably had an admixture of wild grey lag from time to time. 
The voice of the farm goose is much like Uiat of the grey lag — a harsh gaggle with a kind of creak in it Here we have a ** close-up ** d 
a happy family waiting for the inevitable time when tne demands of Mkfaclmas shall ^d its days. 

In the British Isles, and in other temperate climes, the song. Our familiar song-thrush affords an 

Nature protects many of her feathered children by example. In captivity, elaboration oftai proceeds 

robing them in modest attire to bring them into line much furth^ ; we find not only the notes of other 

with their more sombre surroundings. The males captives, but also snatches or even complete lines of 

of many who have forfeited their attractive dress to tunes reproduced. The bullfinch is an apt pupil and 

the greatest extent have become endowed with most soon picks up snatches of a song whistled by tUs 

glorious thrilling voices. Pushing ** display " and owner. But there are birds which do not sing in the 

antics " somewhat into the background, these technical sense ; nevertheless, they carry mimicry 

famous artists set out to win the hearts of the to a greater pitch of perfection, 

females by their superb incantations. Parrots copy faithfully the calls of many other 

It has been pointed out that, in some species, birds, but their powers of modulation are developed 

mimicry is a dominant factor in the elaboration of to such a m^ked degree that they can also reproduce 
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A. H WlUtfiH 

OYSTER CATCHER AND THE NIGHTINGALE, KING OF THE BIRO SINGERS 
FMuset on the coast where there are rocks interspersed with sand and shingle are the favourite haunts of the oyster catcha* (bottom) whidL 
by the way, lives on limpets and mussels which it levers from the rocks at low tide. When anyone approaches, the birds all set up a loud 
and oomplalning ** IcBM-keop ** frightening every other* bird in the neighbourhood. The n^tingale is well known as the most lovely of bird 
siofen (top). But it Is seldom notmed althoui^ it often sings on an open branch, it lodb like a large robin with a grey breast 
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" milk - lapping,” ” sharpening the 
carving-knife,” ” pulling corks,” and 
so on, seems certainly very wonder* 
ful. 

. It is true that in parrots the tongue 
is thick and fleshy, and it has b^n 
suggested that this organ may therefore 
lend an aid in the production of articu- 
late speech. On the other hand, birds 
of prey have also a tongue which is 
built on similar lines, and they are the 
last class of bird one thinks of attempt- 
ing to teach to speak. Then again, 
the tongue in the crows, m5mahs. 
and others, which can reproduce 
phrases of speech, is thin, dry and 
horny. In other words, it is the form 
of tongue typical of hundreds of species 
which make no attempt to extend their 
more or less stereotyped vocabulsiry. 
The wonderful repertoire an African 
grey parrot can build up is purely a 
matter of mimicry. It is quite sugges- 
tive that the faculty of mimicry arose 
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most diversifled sounds with astonishing fidelity. 
The African grey parrot, with his red tail, perhaps 
the best of all feathered impersonators, can give 
many ” star turns ” in mewing, barking, grunting, 
lapping milk, sawing wood, drawing corks, and so 
on ; to say nothing of ejaculations and even a con- 
siderable variety of short expressions of human 
speech ^ 
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ZITHER members of the tribe also acquit themselves 
with marked ability ; for instance, the green 

Amazon ” and the sulphur-crested cockatoo. Mem- 
bers of the crow family, including the raven, hooded 
crow, carrion crow, magpie, jackdaw, jay, and 
chough, also our common starling and the mynah, 
or grackle, of India — with its curious face appendages 
— the mocking bird of America ; the lyre bird of 
Australia and others, pronounce words and other 
sounds with considerable but varying degrees of 
accuracy. Their repertoire, however, is, on the whole, 
more limited than that of the parrots. 

It is a prevalent idea that the vocal machinery 
has undergone specialisation in certain directions in 
order to facilitate the reproduction of human words. 
This is a fallacy. The faculty of producing human 
words is only part of the performance, and it is 
questionable whether their reproduction demands as 
much skill as many weird imitations of inanimate 
sounds. The vocal mechanism involved in ” purring,” 


MOCKING BIRD AND THE MELLOW BLACKBIRD 

Common in the IJ.S.A. and the West Indies the mocking bird 
(bottom) is an expert at imitating the language of its feathered 
fellows. The same term is applied to the icterine warbler which 
occasionally arrives in England. The blackbird (top) is a brilliant 
singer but adopts a bard ** chuck ” or “ chink ’* if alarmed 

m certain birds in order to put the enemy off the scent. 
The desire to practise any accomplishment is one 
which is tenacious and readily elaborated by encour- 
agement. Hence, in captivity, feathered mimics ol 
the first order become famous. 

Do parrots and other birds, which appear to use 
speech knowingly, know what they are talking about ? 
If the phrases of human speech or other sounds which 
they have been taught to reproduce have from the 
beginning been intimately associated with appropiriate 
actions, then some conception of association of ideas 
cannot be denied. A parrot heard and saw corks of 
beer bottles being drawn at dinner-time. With little 
or no delay, and quite spontaneously, he started to 
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draw corks ” with wonderful success. Observing 
astutely that beer drinking was a regular habit at 
dinner, he was obliging enough sometimes to ** open " 
the bottles a little in advance ! Indeed, when he 
saw the dining-table fully equipped he often “ pulled 
several corks '' before the diners sat down to their 
meal ! On the other hand, if a parrot be taught to 
say ** Good-morning in the evening, and, for the 
sake of experiment, the phrase of speech be carefully 
withheld during the rest of the day, then it is just as 
likely as not that the clever mimic may refrain from 
wishing a visitor Good-morning ” before the sun 
has dipped below the horizon ! Other experiments 
of this nature which can be easily contrived will 
give similar results. 

Daddy, with a tomato in his hand and accompanied 
by his small son Billy,'' confronted their pet magpie. 
The bird was clearly shown, but prevented from 
seizing, the desired tit-bit, until he had heard the 
boy's name repeated a dozen times in succession. 
The experiment was carried on for several days. 
The sagacious impersonator, however, was not long 
in completing his education. He soon commenced 
to call aloud " Billy— Billy— Billy— Billy ! " the very 
moment he espied a tomato in the hand of either 
father or son. Surely a clear case of association of 
ideas. But whether the magpie was conscious of the 
fact that Billy was really Billy, there we must stop — 
and leave the verdict open. 
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THREE BIRDS EASILY RECOGNIZED BY THEIR VOICES 

Largest of the British gulls, the great black -backed gull (bottom) 
has a particularly querulous call which consists of a kind of cack- 
ling. The mistle thrush (top) persists in song through the winter 
months. The song-thrush (top right) has a fine, varied voice. 
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LADYBIRDS IMPORTED INTO MANY PARTS OF THE WORLD TO FIGHT MAN'S BATTLES 

In England, California, Palestine and South Africa, the ladybird beetle is fighting man’s battle with the insects that are t^ng to multi 
at bis expense. The lower photograph shows ladybirds on an apple branch destroying the larvae of greenfly. Above are (leftT a magnJi 
photo* graph of a ladybird eating a greenfly and (right) a photograph from the U.S.A. This shows aousanos of the little belles ooileci 
in the mountains where they congregate in the winter. They are taken down to the warm valleys where they prey on fniit tree pests 




Chapter CXLIII 

Insects that Fight for Man 

By N. D. Riley 

Joint Seoreury, Bntomologicftl Soctoty of London 


N ew countries, viipn soils, rich crops are no less 
attractive to insects than they are to man, 
not only on account of their intrinsic values 
and potentialities, but also in the escape they offer 
from the bondage of old-established civilizations and 
associations. One can perhaps hardly regard insects 
as appreciating the latter considerations, yet their 
escape is none the less real. The old-established balance 
of nature is for them a very real and effective bond, 
from the loosing of which man has suffered severely 
on many occasions. 

The pine beauty moth has a caterpillar that feeds 
upon the needles of pine and fir. It is moderately 
common in England, but seldom so plentiful as to 
cause any considerable damage. On the continent of 
Europe, however, the caterpillars occur in such 
abundance at times as to present a really serious 
problem. An investigation made a few years ago 
during one of these outbreaks, and not intended to 
be by any means exhaustive, showed that these 
caterpillars were parasitised by no fewer than fourteen 
other different kinds of insects, either of the small 
blow-fly type (Tachinidae) or wasp-like creatures, 
mainly of the family ichneumonidae, and generally 
known collectively as ichneumons. In addition, 
another ichneumon 
attacked the eggs, a 
‘ hedral disease 
a*^^' Ix-d the cater- 
pillar, and, of course, 
numerous other 
creatures attacked 
them in more obvious 
fashion. Against this 
should be set the 
fact that certainly six 
insects (hyperpar- 
asites) preyed upon 
the primary parasities, 
although naturally not 
immediately neutrali- 
ring the work of the 
latter. Imagine for a 
moment the effect 
tt]x>n the pine beauty 
moth of its removal 
to a paradise free from 
all these enemies, and 
provided with an 
abundance of food in 
the form of a limitless 
pine forest I 
All insects, if left to 
multiply unhindered, 

Would in a relatively 
short space of time 


overrun the whole of their available food supply, only 
to perish in the end from the lack of it. Normally a 
balance is struck between the rate of increase and the 
rate of destruction, so that the numbers arriving at 
maturity fluctuate little from year to year. It is only 
when an insect spreads to some new area and escapes 
from its natural enemies, a process that is usually due 
to accidental transportation by man, that it can give 
rein to unhindered multiplication. This happened to 
the cottony cushion-scale, or fluted scale, in California. 

p> ATHER handsome, and of comparatively large size, 
this scale insect was first noticed clustered along 
stems of an acacia in 1868. Later it spread to the 
citrus and other plants, but little attention was then 
paid to it. Some years afterwards it was discovered 
on another acacia in New Zealand, recognized as 
being nameless and described as Icerya purchasi. 
In the meantime, it had continued to spread in 
California, and by 1887 the head of the United States 
Bureau of Entomology lamented that ** the pest has 
come to stay. No human endeavour can exterminate 
it.*' Indeed it appeared to be so, for in spite of all 
attempts to control it with the means at that time 
available, it really looked as if the citrus industry of 

California was doomed 
to perish from the 
attacks of this seem- 
ingly insignificant 
creature. 

Artificial control 
having failed, it was 
inevitable that 
thought should turn 
towards the re- 
establishment of 
natural control. The 
insect was known to 
be a native of the 
Australian region, 
and, further, it was 
well established that 
there it did very little 
damage. So it was 
resolved to send an 
entomologist to 
Australia to discover 
the insect’s natural 
enemies. Administra- 
tive difficulties — ^how 
could Congress sanc- 
tion a scheme so 
manifestly absurd ? — 
were eventually over- 
come, and in 1888 
Koebde reached 



PUPA, LARVA AND ADULT LADY-BIRD 

There are about two thousand different species of ladv-bJrd, forty or so 
being found in Britain. Here are a pupa (bottom left), a larva (right) 
and an adult insect (top left). The aoult is compared with the eye w a 
needle, me photograph being highly magnified. 
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Australia and at once set about his task. In spite of 
misfortunes that overtook the consignments of insects, 
eventually both parasitic flies and lady-bird beetles 
arrived safely at Los Angeles, and by May, 1889, it 
could be asserted that the latter at any rate were well 
established on a few trees and showing great promise. 
By the following June a grower was able to report 
that the beetles had " multiplied in numbers and 
spread so rapidly that every one of his 3,200 trees 
was literally swarming with them." Success was re- 
markably complete, and to-day it is possible to assert 
that the fluted scale as a serious pest of citrus trees 
in California is virtually a thing of the past, and for 
this a lady-bird beetle is to be thanked. 

'T^he immediate success that attended the use of this 
insect in California to check the ravages of the 
fluted scale aroused high hopes for the future that 
were only dispelled by many rather costly failures. 
Nevertheless, it was another lady-bird beetle that 
again came to the help of the same citrus growers 
about the year 1916, when the trees were attacked 
by the Critophilus mealy bug. In this case, however, 
the ladybird (Cryptolaemus montrouzieri) is not able 
to pass the winter very successfully under local 
conditions, and, therefore, a large reserve has to be 
raised and kept in special insectaries so that supplies 
can be distributed and the trees re-colonised at fre- 
quent intervals. Results certainly appear to justify 
the labour and money spent upon the beetle ; but it 
is fortunate that the other species are better able to 
look after themselves. 

lu the American Museum of Natural History in 
New York is a very cleverly arranged exhibit occupy- 
ing an entire case devoted to showing these lady- 
bird beetles, these " insect friends of man," emerging 
from their winter quarters on a mountain top in 
Colorado. The number of individuals that gathers 
together in these rocky crevices on the very peaks of 
the mountains is often immense, the beetles flying 
long distances in order to congregate. Wherever 
they are, be it an orange grove in California, South 
Africa or Palestine, or a rose garden in England, one 
may be sure that the lady-bird beetles are doing their 
bit to help man in keeping the green-fly, mealy-bugs 
and scale insects in check. But there is one curious 
fact that often seems to allow the pests to gain a 
long start of them, and that is that they require a 
slightly higher average temperature than their 
natural enemies need to rouse them to activity. 
And hence in places, notably California, a practice 
has arisen of collecting them in their winter quarters, 
obviously somewhat remote from the haimts of their 
prey, before their normal time of aw:akening, and of 
transporting them to these already warmer or more 
sheltered areas. Efforts to establish some of these 
lady-birds in New Zealand are alleged to have met 
with little success, because, although tiiey behaved 
satisfactorily during the summer, after retiring to 
the mountains for hibernation they never were seen 
again ! 

Some of the most reiiiarkable experiments that 


have been carried out in the biological control of 
insect pests have taken place in the Hawaiian Islands, 
Situated some two thousand miles from the nearest 
land, and at the " cross roads " of the Pacific, this 
isolated group of isHnds forms in certain respects an 
ideal experimental laboratory. The clearing of the 
native forests and the subsequent spread of civiliza- 
tion, and also the chance importation in ships of 
many insects both beneficial and harmful, wrought 
far-reaching changes in both fauna and flora. 

Owing to the rather special manner in which many 
crops are raised in the islands, and also perhaps in a 
measure to their great variety, it was early discovered 
that the orthodox ‘‘contact" method of spraying, 
and so on, were locally of little avail against insect 
pests and consequently biological control was 
essential. In the efforts to establish it some of the 
most romantic chapters in the history of entomology 
have been, or might have been, written, most of 
them, too, like true romances, having happy endings. 

The earliest work was an offshoot of the campaign 
against the cushion scale already referred to above, a 
stock of the lady-bird beetle {Novius cardinalis), being 
sent on to the Hawaiian Islands. It rapidly overtook 
the pest, and has retained it in a condition of virtual 
impotence ever since. During subsequent years no 
fewer than ninety different kinds of beneficial insects 
have been introduced from all parts of the world and 
successfully established ; a far larger number failed 
to establish themselves, but the work is still being 
carried on. About the year 1900 a little insect 
called a leaf hopper — a smaill bug allied to the diminu- 
tive creature that causes the " cuckoo spit " so 
familiar in gardens — made its appearance in Hawaii, 
and as a result of its depredations in about three 
years the average sugar production fell by approxi- 
mately fifty per cent. 

T^hree years later a number of living parasites of 
^ other leaf hoppers sent from the United States, 
having proved of very little value, two Hawaiian 
entomologists set out for Australia and Fiji to search 
for other parasites. As a result, two minute wasps, 
that attacked the eggs of the leaf hoppers, were sent 
home, together with several other species, and these, 
in about eighteen months, very materially affected 
the situation. It appeared that the value of many 
of the other promising species imported was greatly 
reduced by the attacli of hyperparasites. 

Further efforts were made, and finally in Fiji and 
Queensland Mr. Muir, from Hawaii, found a bug that 
lived entirely upon the eggs of the leaf hopper, sucking 
them by means of its beak — a carnivorous habit most 
unusual in the family of insects to which it belonged. 
It was therefore not without misgivings that con- 
signments were sent home, for it was conceivable 
that this bxig might at any time, by reverting to the 
normal practice of its near relatives, become a serious 
crop pest. However, the gamble was justified. 
Since 1920, when it arrived in the Islands, it has 
completed the subjugation of the leaf hoppers and is 
considered its most important enemy. 
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A far longer search had to 
be made for insect aid in 
checking the sugar cane borer 
beetle. No accurate informa- 
tion existed as to the real home 
of this insect, so practically 
the whole of the East had to 
be ransacked. The first efforts, 
again by Mr. Muir, were made in 
the Malay States and Southern 
China, Thence he proceeded to 
Java and Borneo, on to Am- 
boina and through the Kei and 
Am islands to Larat, where 
finally the beetle was mn to 
earth and studied for a while. 




INSECTS THAT FIGHT INSECTS FOR MAN»S BENEFIT 

By the formidable process of reproduction called polyembryony some parasite insects prey 
very effectively on cfestructive pests. A parasite of the tomato caterpillar (bottom), laid one 
egg in a caterpillar and from that single egg were hatched all the larv® whose cocoons we see 
smothering the dead body. Above is an ichneumon-fly that attacks larvae of the pigeon tremex. 


Having learnt something of its habits, Mr. Muir, on 
his return to Amboina, was able to locate it there as 
well and to discover a tachinid fly, allied to the 
blow fly, that para^tised it. The real problem then 
became one of transport. 

Attempts were made to send consignments to 
Hong Kong. The difficulties of keeping alive not 
only the beetles and their parasites but also a supply 
of the food plant of the former proved too great, 
however, and only failure was recorded. Another 
route had to be found. The beetle and its parasites 
were located in New Guinea, and with a large stock 
of both, Muir set out via Brisbane for Honolulu, but 
overtaken by typhoid at the former place, had to 
leave his charges imattended, and all perished on the 
way. In the end, intermediate breeding stations had 
to be established in both Australia and Fiji, and then 
at last the parasite was got through, the work having 
occupied four years. Results justified the efforts, how- 
ever, for it was stated in 1926 that in many places indi- 
cations of the borer beetle were then veiy hard to find, 
the tachinid fly having apparently got it well in hand. 


The degree ol control ob' 
tained over the Mediterranean 
fruit fly by the importation of 
parasites has not yet proved 
so great as in the foregoing 
cases, in spite of the fact that 
of the many brought in no 
fewer than four are fully estab- 
lished and widely distributed 
in the islands. On the other 
hand, the anomala beetle, 
amother pest of sugar cane, has 
been most effectively controlled 
by means of a single species 
of large solitary wasp, Scolia 
manilae, sent by Muir from 
the Philippine Islands. 

It is only recently that this 
particular family of wasps 
(Scoliidae) has been recognized 
as of value in biological control, 
as their somewhat specialised 
habits had escaped attention. They are not ordinary 
parasites. The female wasp burrows in the ground 
in search of beetle gmbs and, on finding one, paralyses 
it and lays an egg on its under surface. The young 
wasp grub, on hatching, buries its head only in the 
body of the beetle grub, but nevertheless in time 
completely consumes it, except for the cuticle. The 
wasps seem to have an esj)ecial predilection for the 
grubs of beetles, and have already proved themselves 
of considerable value, not only in Hawaii, as men- 
tioned above, but also in other places, as for example 
in Mauritius, where they are employed .to check the 
ravages of the Oryctes beetle that attacks the sugar 
cane. 

Of necessity most of the interest in the biological 
control of insect pests has centred around the United 
States of America, for their need has been greatest. 
It is refreshing to find, however, that of late years the 
study has been taken up with considerable enthusiasm 
in various parts of the British Empire, especially 
Australia and New Zealajid, South Africa and Canada. 
One of the most successful experiments has been 
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the introdtaction into New Zealand of Aphdinus mali, 
a minute wasp that attacks the woolly aphis or 
American blight of apple trees. This tiny creature 
lays its eggs inside the aphides, the resultant grub 
feeding upon and eventually killing the aphis, the 
cuticle of which thereupon hardens and turns black, 
rendering it easily visible. In order to obtain a strong 
and healthy strain of the wasp, and to rule out as 
far as possible any special traits that might have 
been developed by local races, such as were established 
by the tachinid parasites of the gipsy moth referred 
to below, stocks were obtained from three climatically 
very different sources in the United States, and 
crossed in New Zealand before being liberated. 
Whether these precautions were actually of value or 
not cannot now be determined, but the fact remains 
that the insect, when set free, proved most successful, 
quickly bringing the aphis under control throughout 
the Dominion. A supply of the New Zealand stock 
has since been distributed in parts of Australia, and 
there, too, it has already produced highly beneficial 
results. 

'T'here is one other field in which insects have ^eady 
■ proved, in certain districts, of enormous benefit to 
mankind, and that is in the control of noxious weeds. 
It was in the Hawaiian Islands, where so much 
successful work of this nature has been carried through, 
that the first experiments were made. Lantana, an 
attractive tropical shrub, had been introduced into 
the islands for ornamental purposes about 1850, and 
by 1900 it had spread to such an alarming extent as 
to be a veritable scourge in low-lying pastures. A 
large number of species of insects that feed upon this 
plant was introduced over a period of years, and 
although it cannot be claimed that they have destroyed 
it, yet they have successfully prevented it from 
re-colonising areas from which it had been cleared. 
The most spectacular success, however, has been 
achieved in Australia. About the year 1920 it was 
estimated that the various species of prickly pear 
(Opuntia) which had been originally brought to 
Australia as botanical curiosities, had taken posses- 
sion of some thirty million acres of land, mainly in 
Queensland, so effectually that it was impossible in 
places even to force a way through it. And it was 
further estimated that it was spreading at the rate of 
about a million acres a year — it needed only a very 
simple calculation to determine how long it would be 
before the whole of eastern Australia would become a 
vast wilderness of prickly pear. 

Chemical methods having proved either too costly 
or ineffective, the help of insects was sought. The 
first spedes introduced was the cochin^ in^t, 
Dactylopius indicus ; soon after liberation it entirely 
destroyed some thousands of acres of one species of 
Opuntia, but it had no effect on others ; it has since 
itself been attacked by the lady-bird that was intro- 
duced to check the mealy-bug, but fortunately seems 
to he keeping ahead of it. 

Other species of Dactylopius have since been 
introduced, and one of them at least has done very 


fine work, a permanent staff being engaged in dis* 
tributing it to aU areas that need it. The red mite, 
not strictly an insect, and a large plant bug {Chelinidea 
tabulata), a weevil, some long-homed beetles, and 
several caterpillars (one from the Argentine in par- 
ticular gives great promise) have also been imported 
and liberated. And as a result it now really seems 
that salvation from the prickly pear will almost 
certainly come from the insect world. 

^HAT biological control of insects is seldom such a 
^ simple process as the earlier experiments seemed 
to indicate is well shown by the work that has been 
done in the United States in the endeavour to check 
the ravages of the gipsy and brown-tail moths, two 
Eurbpean species introduced about 1870, the latter 
quite a rarity, by the way, the former now extinct 
in England. Up to 19:^ over sixty species of para- 
sites had been imported, of which, although sixteen 
had been established in New England, only about six 
could be accounted really important, namely, a 
predacious beetle, two tachinid flies, and an ichneumon 
attacking the larvae, and two minute wasps attacking 
the eggs. It should not be too hastily assumed, 
however, that the other fifty-four imported species 
will never prove of any particular importance. It 
took over twenty years for Pleurotopis epigonus, a 
parasite of the Hessian fly, to make good. This 
species, although imported into the United States 
between 1890 and 1895, was not met with again until 
1917, yet since that date it has become one of the 
commonest parasites of the Hessian fly throughout 
Maryland, Pennsylvania, New Jersey and New York. 

In the case of the gipsy moth, unexpected set-backs 
were met with. For example, on one occasion a 
number of gipsy moth caterpillars known to contain 
tachinid parasites was brought from Europe. The 
parasites duly pupated but produced only hyper- 
parasites. a species of Perilampus, whose origin was 
a mystery and whose introduction was the last thing 
'desired. Subsequently it was discovered that the 
grub of the hyperparasite had a habit of lying 
dormant inside the grub of the tachinid, and only 
becoming active after the latter^as left its original 
host and pupated. Later still it was found that the 
Perilampus did not even lay its eggs on the caterpillar 
in the usual way, but upon leaves, and that the minute 
grub, practically invisible to the naked eye, upon 
emergence had to find its way to a caterpillar, burrow 
into it and then locate inside it the grub of the tachinid. 
This fact accoimted for the previous failure to detect 
the hyperparasite by the usual observational methods. 

A CURIOUS result also attended the introduction 
from Europe of another tachinid parasite of the 
gipsy moth. In this case the European species was 
so doseiy allied to an American species as to be 
barely distinguishable from it, yet its American ally 
was quite valueless as a parasite. The two tachinids 
most unfortunately interbred, with the unexpected 
result that the paradtic power of the European parents 
was entirely lost in the subsequent generations. 
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Again, in the case of a small 
idmeumon (Meteorus versicolor) , 
which appeared a promiang 
species, all efforts to raise a 
stock were for a long time 
fnistr^t^ becatue nothing but 
male# Were ever bred under 
laboratory conditions. 
However, when finally it was 
|d^ded to give up all attempts 
> to raise a stock of them, the 
[solution of the difficulty was 
j actually discovered by accident 
' whilst a small number of both 
I males and females heshly 
(received from Europe were 
tabout to be liberated in the 
I field. The bright rays of the 
'sun struck the glass container, 
and mating , took place at once. 
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J. J. Ward 

ICHNEUMON-FLY AND UNPACKING PARASITES* EGGS 
The palisade sawfly attacks the leaves of the black pt^lar and 
defends itself effectually against ants (see p. 1589). But here 
fbottom) is a flying parasite that can get at it. Above, eggs of 
the Tacnioa fly from Japan are being unpacked for use in U.S.A. 

From the standpoint both of guarding against the 
importation of dangerous secondary parasites (hyper- 
parasites), and of the raising of beneficial primary 
parasites it is therefore of the utmost importance 
to have the fullest possible knowledge of the life- 
cycles and habits of every insect that falls into either 
of these categories, before, introducing it to a new 
sphere of activity. For example, but for the intro- 
duction of a secondary parasite some twenty-five 
years previously, the habits Qf which were imperfectly 
known, it seems probable that the recently intro- 
duced primary paj^te, Afhycu^ lounsburyi, would 
have proved an almost perfect control of the black 
scale tn California. Nowadays, therefore, the most 
daborate precautions are observed at all entomo- 
logical stations working upon problems of biological 
control, for one ^nall gap in the knowledge of the 
habits of ah insect may make all the diSerence. 






KILLERS OF CALIFORNIA'S PESTS 
H«re is a numt^ of fdendly parasites which attack the agriculturaj 
pests of California. These siemens are either ladybirds or parasites 
of the very destructive cotton cushion scale. The twig in the centre 
sbpws the scales attacked by some of these louse-like parasites. 





WILD BOARS, ENEMIES OF CULTIVATION AND SO OF CIVILIZATION 

Everything retreiats before the herd of wild boars when it appears. The pig family is a pu^acious <me and the boars know very well 
how to cooperate against an enemy and to drive all competitors away from their feeding ground. We see a herd here descended from tjhe 
bill to feed in the valleys. As they root^ about they raise clouds of dust and all vegetation round them will be ruined. Woe to any 
agriculturist whoee carefuUy>tended land they come across. In an hour all may be destroyed. 
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Chapter CXLIV 

Animal Enemies of Civilization 

By Dr. William J. Dakin 

Profettor of Zoology, Liverpool University 


O NLY a generation ago it was not very obvious that 
there were animals which seriously menaced 
civilization. The schoolboy of that time, if 
asked to name the serious animal enemies of man, 
would probably have thought of man-eating tigers 
or the dreaded cobra of India with its huge annual 
toll of deaths. He might also have realized that 
plagues of locusts were not exactly to be regarded 
as harmless to the people of the Mediterranean 
cormtries, although in this case the danger would 
arise through the destruction of crops. 

Now, however, the situation is entirely different. 
We read that a beetle — the boll weevil — destroys 
upwards of 400,000 bales of cotton in the United 
States per anmun. The name of the animal becomes 
quite familiar on the Liverpool and Manchester 
Cotton Exchanges. The total losses in the United 
States alone from injurious insects have been esti- 
mated at the almost incredible figure of £400,000,000 
per annum. We give the United States figures 
because probably no other country has made such an 
organized attack on insect pests. 

Even more serious than attacks on man's products 
are the animal enemies of his health. Not so many 
years have passed since it was usual to apply the 
term “ White Man's Grave ” to parts of the Tropics 
Pioneers and buccaneers paid with their lives for 
their invasion of the West Indies, Central America, 
the West Coast of Africa, and so on. Malaria and 
yellow fever, or “ Yellow Jack," as it was called, 
were the dread diseases of those regions, and the in- 
ability to find their cause made them no less terrifying. 

The mystery of these diseases is clear 
to us now and the Panama Canal 
stands as the finest memorial to our 
discovery of the part played by the 
mosquito in their causation, for did 
not De Lesseps leave the graves of 
50,000 workmen in that very region 
where disease rather than lack of 
engineering skill robbed him of another 
triumph ? 

It needs very little investigation to 
show that the insects are our worst 
enemies. In fact, they are the only 
group of animals that we need at 
present fear in our contest for the 
possession of the earth. The com- 
petition lies then between the highest 
group of invertebrates and the highest 
group of the vertebrates. After a 
study of insect life one can thoroughly 
appreciate the remark that it is well 
for us there are no ants the size of 
human beings. Perhaps, if there had 
been no li^ts to size in the insect 


group, there might have been no higher groups at all. 
This, however^ is pure speculation. What is certain is 
that they make up in numbers for their small size and 
they show every conceivable adaptation to life in th^ 
air and on land, but are curiously restricted from 
life in the sea. i 

'T'he first of the really great tropical diseases to be 
* traced to its source was malaria and Sir Ronald 
Ross, one of the most brilliant scientists, played a fore- 
most part in the discovery. Malaria was supposeci 
to be due to a deadly miasma — some emanation froni 
marshes and swamps — ^and it was assumed to be most 
deadly in the early morning or at dusk. Yellow 
fever might run through a ship, striking down one 
after another of the crew, and so the contents of the 
hold — bilge water and various sorts of cargo — were 
also supposed to produce miasmas. Then came the 
discovery that the actual cause of malaria was a 
microscopic blood parasite which destroyed the red 
blood corpuscles. It remained to find where this 
came from and how it entered human beings. More 
than once the suggestion had been made that mos- 
quitoes were to be associated with both malaria and 
yellow fever, and, of course, these suggestions fitted 
in quite well with the old miasma superstitions, for 
mosquitoes are certainly more abundant in the 
neighbourhood of marshes, and many species only bite 
at night or in the dusk of early morning and evening, 
It was not easy, however, to bring the proof. The 
disease germs were microscopic and the entire anatomy 
of a small mosquito would have to be searched for 
them. Besides this, they would only 
be present in mosquitoes which had 
themselves obtained them from some- 
where else — probably an infected human 
being. Although it was not then 
known, the great " snag " lay in the 
fact that only certain kinds of mos- 
quitoes could carry the malaria parasite 
and over 1500 species of mosquitoes 
have been described. Mosquitoes range 
from the Arctic latitudes to the Tropics 
and at least twenty-five kinds are 
found in the British Isles. Sir Ronald 
Ross, after long search, was successful 
in finding the parasite in the genus 
Anopheles. This anopheles mosquito 
is, to a layman, very like other species 
of mosquitoes — ^in fact, it takes an 
expert to name a mosquito. 

Now the only sound method of wiping 
out malaria (and also yellow fever) is to 
destroy the mosquitoes. This is not 
altogether so difficult a task, because 
there is one weak point in the mosquito's 





COTTON PEST 
Cotton has played a tremendous 
part in civilization and the cotton 
boll weevil (grub, bottom, adult 
form, top) is always at war oo 
me cotton crop. 
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Mawswi, and others 

must be credited already with 
saving hundreds of thousands 
of lives and probably enriching 
the world by millions of pounds 
sterling. 

The disease-caitying propen- 
sities of the mosquitoes are 
equalled by those of the tsetse- 
flies of Africa. These insects 
belong to the same group as 
our house-flies, stable flies, 
bluebottles, etc., and at first 
sight look not unlike stable 
flies. They are blood-sucking 
flies, and attack not only man 
and his domestic animals, but 
also wild game and even such 
creatures as crocodiles. There 
are several species, and they 
are responsible for more than 
one disease, the best-known 
being a human disease, sleeping 


life history — ^its early stages are 
aquatic. The anopheles mos- 
quito lays its eggs on the surface 
of still water, such as is found 
in small ponds, ditches, roof 
gutters, collections in old tins 
and buckets and water tanks, 
each female laying 40-100 eggs. 
Out of each of these eggs a little 
larva soon hatches. It lives an 
aquatic life, capturing and feed- 
ing upon microscopic particles 
of organic matter, but it must 
come up to the surface to 
breathe. We need not go 
further into details. After a 
period varying from days to 
weeks the larva changes to a 
pupa and from the pupa comes 
the winged adult, which returns 
no more to the water unless it 
be to the surface to lay eggs. 

A thoroughly well-organized 
s}^tem of mosquito control 
would take over a district, drain 
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PUFF ADDER AND ALLIGATORS EVER RESENTFUL OF MAN«6 PRESENCE 
White men goii^ out to exploit new territories have constantly been fighting the animal 
dwellers in their domains. One of the deadliest enemies of the pioneer has been the 
venomous snake, striking suddenly, imobserved. Below is a deadly puff adder. Above we 
have a group of alUgators which dispute man's path when he redaims the swamps. 


it, see that all casual collecting places of water were 
destroyed, and water tanks screened. An additional 
method of attack is to put a small quantity of oil on 
the surface of water collections already i^ested by 
mosquito larvae. Even a delicate oil film prevents 
them from breathing and results in death. It is 
characteristic, however, of human frailty that really 
little has yet been done. The great success of ttw 
Panama C^al builders has not been continued in 
other places to the extent one might have expected. 
But notwithstanding this, the d^overies of Ross, 


sickness (not sleepy sickness, a curious disease which 
has recently been receiving attention in the English 
newspapers), and the earlier kno\m trouble c^ed 
nagana, or " tsetse-fly disease," of cattle and horses. 
The role of the parasite, and of the tsetse-fly which 
carries it, was fi»t proved conduaveiy as the result 
of the investigation of nagana by Bruce in Zululand 
in 1897, » 

The parasite in both these diseases is called a 
trypanosome, and it is found in the blood of infected 
aiumals. Some other tr}q>aQbsonie diseases are' not 
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txm^ypd by msects fit all, but 
i we are here concerned with the 
: tsetse-fly and not with the 
: pararfte. 

: Sleeping sickness has resutted 
' in the death of millions of 
natives of Africa, and also of 
many Europeans. It is often 
a disease of long duration, yet 
until quite recently there was 
little hope of any cure by the 
use bf drugs. 

Unfortunately, the tsetse-fly 
is not nearly so easily van- 
quished as the mosquito. It 
provides a very serious problem 
indeed in man’s fight for 
dominance in Central Africa. 
The fly is active by day. Eight 
species are known to carry 




WORK OF DEADLY FOES TO HEALTH-GIVING FRUITS IN HOT CLIMATES 

Citrus fniiti ar6 a vital need iu certain hot parts of the worid, especially where fresh vegetables 
are scarce. Scurvy, the old scourge of the sea. was finally conquered by the juice of the lime. 
Here (bottom) we have a devastated orange grove in U.S.A. The damage was done by the 
Mediterranean fruit fiy accidentally imports. Above is a grape fruit damaged by maggots. 


attack on the adult insects, an 
almost inconceivable task when 
one thinks of the numbers, the 
country where they are found, 
and the immense areas in- 
volved. In many regions the 
deadly haunts of the tsetse-fly 
still form a barrier to the 
advancement of tropical agri- 
culture and colonisation. Clear- 
ing of the tsetse-fly areas has 
been attempted, and many 
other suggestion^ have been 
made to stem the tide of sleep- 
ing sickness. At the present, 
however, the wily complete 
safety lies in the difficult avoid- 
ance of actual bites, and the 
only remedy of the unfortunate 
sufferer is the questionable 
efficiency of dangerous drugs. 

Let turn to an insect pest 
of man’s vegetable products. 
The cotton boll weevil is cer- 
tainly notorious enough for 


this short illustration. It is not 


pathogenic tiypanosomes, and they have a wide 
Africa range ; but where common they are generally, 
though not always, found along definite tracts called 
"tfly belts.” The flies like cover in the nature of forest, 
bu^, or something equivalent. They are infrequent 
or absent altogether frcan open plains. Some like 
to be near water, others are not so restricted. The 


only seriously affecting one of the biggest industries of 
the United States, but is probably pla}dng some part 
in the success of manufactured products like artificial 
silk. Anthonomus grandis is a weevil about a quarter 
of an inch in length, a very near relation of the weevils 
which destroy grain and other food products. ^ It 
is a native of tropical America, and it spreads gradually 


great difficulty in destroyuig the tsetse-fly is the 
absence of a stage in which it could easily be attacked 
wholesale. It does not lay eggs at all. The females 
produce living and fuH-grown larvae, ugly yellowish, 
limbless maggots, one at a birth. These almost 
immediately seek a hiding-place and pupate. De- 
itmction of the fly would therefore require an 


from there through Mexico and northwards. This 
should be noted. There is no questi<m that had 
man not developed the cotton plantations, there 
would have been far fewer boll weevils in the world 
to-day. Probably its limits will now be determined 
solely by aridity and cold in winter. The beetle 
passes the winter in the adult state hiding in cracks 
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WARBLE FLIES THAT PREY UPON THE CATTLE MAN HAS RESERVED FOR HIS OWN USE & iMtai 

law that ^ s<^ as one kind of animal becomes very plentiful jts enemies multiply and, when those enemies have multiplied up to a point, they, in turn, dwindle to normal 

theu supply is reduced. m^ constantly steps in and upsets this delicate balance to maintain that state of things called civilization. Man has decided to be the chief parasite of cert^ 
; the oa, for example. Th»efore, he must fight all other things that prey upon it. Above are some of them — ^warble flies that lay eggs in the hides of cattle. Below (left) are three arubs 
and (light) a skin damaged by them. Above we nave adult flies. The one on the right is a female with ovipositor partly showing. 





DIFFERENT DEQREER OF DAMAGE DONE DY DOLL tW^VlLS Tp MTATUIliNa POTTON 
In the lower ^iO(ogiN*l> cotton bolb in proceM of nurturing. Hie Iwgeet hi* nof been niInDHd und N 'inn t 

condition. Camptae it with the other examples wbioi in vazicma stages gi destmotkai.! Bm la» tetcoywi* iumvejm 

a normal and « punctured cotton square-Hiottare being an alternatk^ teem ior bdl. Ilo hdllltne^^ do hQ this damage 

last bieederi. It ts ettimamd by the end of the cottOn season about xa»750»ooo weevils could be produced from a single pair 
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in groniid, n^der rubbishi; 
cw in imy other suitably 
sheltered spot In springs 
fruiting season of 
the cotton plant, the females 
deposit their in little 

cavities made by boring into 
the fruit. In about three 
days the little grubs hatch 
from the eggs and immediately 
begin to fe^. Seven to twelve 
days suffice to bring the grub 
to the resting pupal stage, and 
then three to five days more 





of America, or that the danger of its spread to 
other and new cotton-growing regions should be 
fully appreciated. 

Coming to Europe, one other illustration may be 
taken to show how a country's industries may 
depend upon the success or failure of a fight with 
an insect pest. The culprit this time is an aphis 
(a near relative of that annoying greenfly which 
spoils our roses) called Phylloxera vitifoliae. This 
creature is a native of America. In America, however, 
some degiee of natural balance has been evolved, 
for American vines are more or less resistant to the 
pest. Somewhere about i860 the Phylloxera reached 
Europe, probably by accidental importation with 
grapes or American grape vines. The European vine 
proved very susceptible to its attacks and, finding 
other conditions equally favourable, it developed 
to an amazing extent. The damage done in France 
and Italy was enormous. It cost France millions of 
pounds sterling. 


K.N.A. 

NOXIOUS PESTS OF PROGRESS 
A bonnet fuU of insects (bottom), many of Uiem harmful, is collected 
by a car as it moves forward and, indeed, this is a symbol of the 
way in which human progress comes into collision with insect pests, 
such as the wood^boring beetle for instance (top). 

# 

see the adult out. In five days it may be laying 
eggs for another gweration. The prolifidty of these 
insects is amazing, It has been calculated that fi-om 
a single pair of beetles at the beginning of the 
season th^ might arise 12,750,000 by the end. 
Our cabbage white butterfly only destroys vege- 
tables during its larval stage, and this applies to 
many other insect pests like the clothes moths, for 
example. The cotton boll weevil feeds botib in the 
larval and adult stages on the same plant. It is 
not surprisfeg that the problem of its destruction 
has long be^ agitating the fmemost entomolc^sts 


'T'his insect has a most complex life history. It 
exists in two main forms, one of which lives on 
the leaves, the other in the ground on the roots. It is 
the latter which is the dangerous form in Europe. 
Various preventive and destructive measures have 
been tried, but the most practical measure is the 
neat trick of grafting the European vines to the 
resistant American root-stocks, a curious but very 
rational sequel 

It is a point especially worthy of note that many 
of the creatures proving most disastrous to human 
life and industry to-day owe their power to a con- 
sequence of human enterprise, or of human careless- 
ness. That consequence is the disturbance of the 
balance of Nature." It is well illustrated by our 
mammalian pests — the rats and mice all over the 
world, the rabbit in Australia and, most recent of all, 
the fruit-eating bats of the same coimtry. It is 
quite interesting, although it may be decidedly annoy* 
ing, to see, too, how far some creatures change their 
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nabits tinder such drcum^ances. 
Could anything have been more perverse 
thin a t^d, Sie kea, a parrot of the 
South Island of New Zealand, which 
fed upon seeds, fruit and insects until 
the sheep was introduced and 
developed ? The creature then 
acquired the habit of pecking holes 
into the backs and sides of the sheep 
with its powerful beak ! 

We have provided rats and mice 
with excellent means of travel, we 
have supplied them ^th abundance of 
food, and we have reduced their enemies, 
the weasels, foxes, stoats, etc., in short, 
we have domesticated them. They 
have spread far from the land of their 
origin, and must be regarded as most 
serious pests. 

Two species of rats are found in 
Great Britain, the black rat {house rat 
or ship rat) and the brown rat, but 
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the colour is not by any means a safe guide 
to the identification of the species. The first- 
named probably came from India ; it is by nature an 
inhabitant of a more genial clime than ours, and that 
is why its existence is so closely associated with the 
shelter of our dwellings. Some authorities suggest it 
came back with the Crusaders. It is just as likely that 



THE UBIQUITOUS FLEA 

Found alike in temperate and tropical lands, the fleas are specially 
modified for a life of parasitism on their various hosts. This is a 
rabbit flea. The photographs of the whole insect (top) and of 
its head (bottom) are much enlarced. 


its arrival was less romantic, perhaps a gradual spread 
like that of the rabbits in Australia. It soon became 
a terrible pest in Europe, and was responsible for those 
frightful outbreaks of plague such as the Black Death 
and the Great Plague of London whose descriptions 
provide such vivid pages in English history. The brown 
rat, too, was formerly unknown in Great Britain 
(its home is definitely the temperate parts of Asia), 
and probably did not reach Western Europe at all 
until about 1700. 

The reproductive possibilities of the rats are 
surprising and it is not at all remarkable that a ship 
may be soon over-run with them. Indeed, the 
conditions so wonderfully depicted in '' The Pied 
Piper of Hamelin have actually been rcalifjed, for in 
a little town of Finland rats have actually “ made 
nests inside men*s Sunday hats,” and even invaded 
the beds of the inhabitants. 

Assuming that a pair of rats had six litters ol eight 
in a year, and that the young were breeding in their 
turn when three and a half months old, then the 
progeny at the end of twelve nUnths would be 
880 rats (provided that sexes were produced in equal 
proportions, and no deaths occurred). There is an 
actual record of two females having 26 litters in 
13 months, and producing 180 young. This would 
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Wheat stalks attacked by Hessian fly grubs 
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Top ; Pupa of the Hessian fly — bottom ; Flax seeds 


Hessian fly highly magntfled 


HESSIAN FLY, ONE OF THE WORLD’S VERY WORST FARMINQ PESTS 

Belonfting to toe family of the gall-mi^, toe Hessian fly is like a very smaU gnat about A to. long. As an adult It onto Uvas tor > «.. 
hours m wMch it mates and, if a female, lays its eggs. These are pls^sed cm the leaves of wheat and other cereals OnhAt^hina 
bore way down to one ^ the knots in the stem where they feed, at Icngto destroying the^life <5 the 

stem. Enormous damage is done in this way m AmeSca, but this fly has, luckily, not become a seriotu^ouble m^ritain. 
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parasites that prey on man, his pets, flocks and books , 

These photographi ehw 

that man aeto up In the |n frc^ar a superficial resemblance to th^ of the scorpion. Bubonic plague, the 

infest, libraries is caused by the bite of a rat-flea (top photos). 
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MINUTE ENEMY OF A BIQ TREE AND A RELATIVE THAT ATTACKS LAUREL 

Oak trees have an enemy in a sn^ll insect called the oak roller. It lays its eggs upon an oak-leaf and then proceeds to roll the leaf into a 
kind of co(ioon for their protection and concealment. Inside this snug retreat the eggs hatch, and the larvae start to feed. Considering 
the comparative sizes of leaf and insect, the rolling is really quite a remarkable feat, The txittom right-hand photograph shows laur^ 

leaves rolled for a similiar purpose by a member of an allied species. 
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San Jos^ KJale Scale on cycas in Ceylon and on pine needles in Corsica Oyster scale on apple trees 


NOXIOUS SCALE INSECTS THAT SUCK THE LIFE JUICES OF PLANTS 

years aao the orange-growing industry in California was nearly ruined by a massed attack of scale insects accidentally imported 
Australia. There are various kinds of this pest. One, the cottony ci^ion scale, secretes a white, cottony sulwtance as ® 


Some , 

fmm plant )iicei by 

nf hefticdike oreans The males are incapable of feeding and die after mating. 


the eggs. 
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RAVAGES OF WINE-CORK MOTH AND A GOAT-MOTH COCOON 

ITie wine-cork moth lays its eggs upon the corks of bottles, utterly regardless of the preciousness of vintage. As we see here, a cork 
can become absolutely riddled with the burrow’s made by the feeing caterpillars. In the centre is the cork from a sherrv bottle that 
has been ruined with disastrous results to the wine. On the right we see a goat-moth caterpillar making itself a cocoon w^c'd-dust. 

These big larvae do a great deal of damage to standing timber. 


give twice as many as the above theoretical calcula- 
tion. These powers of reproduction are not attained 
normally in nature, or else a pair of rats might give 
rise to something like 950,000,000,000 in six yeare ! 

Many people still simply regard the rat as a loath- 
some beast which may become so ravenous as to 
attack human beings. The real tragedy, however, in 
which the rat plays a part, is of far greater significance, 
for plague, a disease caused by a particular bacillus— 
the Bacillus pestis — ^is still a nightmare in crowded 
Oriental countries. During the present century it 
has slain millions of people in Asia. The rat is not 
the direct medium by which the dreaded germ is 
introduced into man. This part is played by a 
particular rat flea. And so we get the chain — plague- 
infected rats — fleas feed on blood of such rats — ^fleas 
invade human buildings or otherwise reach man. 

Tust before the beginning of the War, plague in- 
^ vaded Ceylon. The spread of the disease southward 
in India had been gradually watched until it reached 
the extreme southern parts. Its first appearance in 
Ceylon was in the great port of Colombo, and here 
the first cases came from the neighbourhood of the 
grain warehouses on the harbour wharves near the 
very plaoe where the rats disembarked after their 
unofficial voyage, and where they found food in 
plenty. The rat can actually be used as an indicator 
of the probability of plague, and it is common now 


for a regular rat examination to take place in danger- 
ous localities so that the advent of plague in rats 
esm be watched before it appears in man. 

Rats*are very good travellers, and plague occurs 
every now and then even in British ports. The devices 
employed to prevent rats going aboard or coming off 
ships are too often forgotten. 

It must not be thought that plague is the only reason 
for rat or mouse destruction. Other diseases are rat- 
bome. Trichinosis, caused by a parasitic threadworm, 
and very probably foot and^mouth disease are two 
which may be mentioned. Lastly, we must not 
forget the toll on agriculture. Grain is the chief and 
favourite food of rats, altliough their tastes are 
extremely varied. The average total rural damage 
per year in Great Britain has been estimated at 
£15,000,000. Probably this is a conservative estimate. 

It is quite impossible to describe here the biological 
organization which is being built up to support 
man’s fight against some of the lower organisms. The 
battle gains in importance as populations increase, 
and the world’s demands for food and other natural 
products grow. It is a big problem, requiring the 
fullest use of the science of biology, for whilst none of 
the pests we have named can have much of a good 
nature said about them, there is always the danger 
that careless destruction of any one kind of creature 
may disturb the balance of nature and reveal or set 
going a quite unexpected circuit of other troubles. 
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Cliapter CKLV 

Winged Warriors of the Air 

By S. L. Bensusan 

Author of “Wild Binto Tbrontfhovt the Year” 


W AR in the air I We humans think at once of 
airships, aeroplanes and searchlights, of 
high firing shells, of bombs bursting and the 
terror of destruction on all sides. We associate it 
with night attacks on terror-stricken cities, with a 
blind, blundering destruction that knows not where 
it strikes, nor what it destroys; but aims first and 
last at creating fear or panic. 

But there is another war in the air, one we may 
watch in ease, security and perhaps with a certain 
sympathy for its victims on cloudless summer days 
when to all outward seeming peace is the law of life. 
There are few who realize that strife is eternal, that 
Nature’s hand is never relaxed, that she creates one 
form to be the victim of another, and is lavish in 
giving birth in order that those who can only live 
by destruction shall not fail of their sustenance. 

Sometimes we see the destroyer at work ; it may 
be the stately golden eagle of the mountains, it 
may bv, the insignificant shrike of the river valley, 
known to the schoolboy as the ‘ butcher bird,’ but 
whether it be one or the other, the great or the small, 
the magnificent or the insignificant, we know that- 
something dies lest the pursuer should go hungry, 
and that Nature will rep^en^sh the ranks of those 
who fall and perhaps ever give them a little space 
of ioy and bwishine before they pass to serve their 
appo»ntea tragic end. 

There can be no attempt here to set out the whole 
st' .y Liife in the world of birds and insects, a 
vhat will never find the solution provided 
• Oc conference. Space would forbid, and the 
er can only tell of things that have come within 
th range of his vision. 

/ . first sight it may seem a little inaccurate to 
desc ibe the air as a battleground in times of peace 
and goodwill among men, but for some birds and 
insects it is no less dangerous. There are always 
warriors in wait for the unwary. The golden eagle, 
for example, mo^t powerful of all our raptorial birds, 
appears to use its 05010, usually on the ledge of a rock, 
sometimes the branch of a tree, as a jumping off 
groimd for the pursuit of prey, and beyond all doubt 
the high places of the air are its observation ground. 

PROM the near neighbourhood of cloudland it looks 
* down upon the mountain hares, the grouse, some- 
times the new-born lambs and fawns, and it is from 
the heights that death comes to them almost im- 
awares. They know nothing more than the passing 
of a shadow across their light, the rush of wings, 
a moment’s sense of danger and a swift end. With the 
best of good intention it is impossible to regard this 
king of birds as other than an enemy. The most that 
game preservers have found to say in his favour 
is that he rids the grou^ moors of weak birds because 


they are the easiest to catch. But this will not make 
atonement for the destruction of lambs and fawns, 
or for the occasional swoop on babies, of which several 
cases are on record. 

There are birds that chase and capture their prey 
in the air; the fast fl5dng peregrine falcon provides, 
perhaps, the best example. I have seen a peregrine 
chasing a terrified company of wild pigeons over a 
long stretch of marshland, actually strike one down 
in flight and pick it up before it had fallen to the 
ground. It is a curious thing but one many observers 
will have noticed, that sometimes when a falcon swoops 
to its quarry and misses, it does not seek to recover 
and return to that pursuit, it goes on in search of 
something else, as though ashamed of the missed 
stroke. Hawks pursue grouse and partridges, and 
are used for this purpose by those who train hawks 
to fly at game. The merlin, sometimes flown at 
sparrows and larks, is also given to seeking these 
birds in the air on its own account. Hobby and 
sparrowhawk will do the same and the goshawk will 
chase and kill rabbits. Even snipe and woodcock 
are sought by these fast flyers ; they contrive to take 
their quarry in spite of the irregularity of the flight, 
adjusting their movements with marvellous celerity. 

'T^he most familiar form of hawking in this country 
^ was, and is, at herons. This sport has been fol- 
lowed for many centuries in England ; the hawk always 
tries to get above the heron and the heron to keep 
above the hawk, or to oppose its beak to the stroke. 
Hawking has been described by very many English 
writers from Spenser to Sir Walter Scott, and it is only 
dying down in England because herons are scarce. 
Sometimes the struggle between hawk and heron 
has been known to last as long as half an hour, but 
it generally ends with the heron's death. To-day 
herons are shot on sight in the neighbourhood of 
trout hatcheries ; their love for game fish penalises 
them. 

It is well to remember that the regulated pursuit oi 
one bird by another did not originate in this country, 
it has been practised from time immemorial. In 
Asia falconry was certainly in vogue four thousand 
years ago, it came into Europe from Asia before the 
l^orman Conquest. Nobody can state the precise 
date, but many of the French kings had falconries 
where birds were bred for sport. The Saxons trained 
hawks and the Norman conquerors of the country 
were great lovers of the falcon. In twelfth-century 
London sparrowhawks and goshawks were kept for 
hawking, and down to the fourteenth century there 
was a royal falconry at Charing, now Charing Cross, 
and then a village between London and Westminster. 
The fashion has been re-established in the past few 
years, and there are to-day many private estates 


f 699 



Winged Warriors of the Air 

♦ 


vehere hawks are kept and trained. In the old 
days it was even said that birds belonged of right to 
certain classes of the community. Thus an em* 
peror was entitled to hunt with an eagle, a prince 
with a falcon, an earl with a peregrine, a lady with 
a merlin, a yeoman with a goshawk, a priest with a 
sparrowhawic. There is a small dictionary of terms 
which falconers know by heart, and by the time a 
sport has its own glossary, we may be sure that it has 
captured a public. 

We have to remember that all the raptorial birds 
are dependent for their food upon their prowess as 
hunters, and that where they pursue birds it is to 
take them in flight. Only the owl differs in this 
regard ; it will frequently take sleeping birds off 
bushes after nightfall. When an owl seizes its 
prey, the grip drives a claw through the victim's 
body so that death comes quickly. 

E shrikes or butcher birds are often overlooked 
in rural England because of their alleged rarity, 
but their habits are extremely interesting, and 
they are not really rare. About seven inches long, 
and with strong, sharp beaks, they are represented 
by three kinds in this country, the red-backed, the 
great grey and the lesser grey. There may be others, 
but the writer has never seen them. They live 
on all manner of insects, together with mice and 
small birds, and they impale their food on the thorn 
of some bush, generally close to the nest, that is 
known as their larder. Like owls they can eject 
the indigestible part of the food they eat, and this 
qppacity enables them to prey upon everything that 
comes along, no matter how tough its casing. The 
shrike will fight anything, regardless of size; even 
rooks and magpies fail to frighten him. He is fond 
of grasshoppers and adds them freely to his store 
house. The enemy of birds, whether they build on 
ground, on bush or on tree-top, he takes up an 
observation post and waits until something suitable 
comes within sight, and then flies, kills, spikes or 
cats, as hunger or prudence may suggest. 

The lesser grey shrike is better than his cousins ; 
he does not rob nests but lives chiefly on insects, 
while the red-backed is an enemy of every small 
bird within reach. He is a migrant, reaching 
England in May and leaving with the autumn. He 
will even attack dragon-flies on the wing, and is 
extremely fond of cockchafers. Experiments have 
been made to test the damage done by red-backed 
shrikes. One naturalist allowed a shrike to build 
in his orchard, with the result that all insect-eating 
birds forsook the place or were destroyed, and the 
orchard yielded no fruit. 

When small birds are pursued by hawks, or grouse 
by eagles, they have very little chance because 
the heavier bird is swifter in flight. Their only 
way of escape is to crouch or else turn and twist, 
and so avoid the fatal stroke. But some birds will 
turn in yet another way. It is not an uncommon 
sight to see the small fry of birdland uniting to mob 
an enemy if that enemy be one of the smaller hawks 


or an owl, and very often when the owl is sitting 
in the semi-darkness of a hollow tree during the day. 
time it is approached by companies of small birds 
that will drive it out and pursue for some distance. 
The cuckoo, whose flight resembles the hawk, is 
often followed in the like fashion, and finches and 
other harmless birds have been known to attack 
shrikes, but we may take it as a general rule that 
when a raptorial bird is hunting for a meal nobody 
dares molest him. At other times, particularly after 
a meal, the case is different. Both the hoodie crow 
and the mistle-thrush have been seen pursuing a 
golden eagle which, though it could kill either with 
the greatest ease, has preferred to fly away. Terns, 
gulls, plover, red-shanks, and the rest will frequently 
mob a.marsh harrier and drive him from their haunts. 

Many of the hawk family, when they strike a bird, 
half close their wings, perhaps to add weight to the 
stroke. The peregrine and the hobby do this. 
The kestrel, which takes most of its food off the 
ground, may often be watched hovering ; the rapid 
wing beats pass almost unnoticed at the great height, 
and while he hangs in the air he is looking hard below 
with a vision that nothing escapes. The capacity of 
a bird to aim straight depends largely upon the 
expanse of tail, because it is the tail that serves to 
guide the stroke. The birds with a large spread can 
take the most deadly aim, and those that are not so 
well equipped are the ones that are more likely to 
miss. 

The sparrowhawk has his own peculiar method of 
pursuit, the sideways flight, a circular rise in the air, 
and then the usual death stroke that comes with 
closed wings and is associated with perfect direction. 
When the claws have given the coup de grace the bird 
will oft^n come to the ground to strip and devour. 
Quite small, the male being no more than 12 inches 
long, it will attack birds that are near to it in size. 
Among the short-winged hawks the females are the 
more powerful ; in the sparrowhawk. eagle and 
falcon the female is much larger. 

A PART from the struggle that is concerned with 
life and death there are many birds that are con- 
stantly seeking to outwit one another, and there are 
others that seem to have a definite feud. The 
writer remembers how, many years ago in South 
Morocco, he was invited to wait in a certain part of 
the open country south of the province of R’Hamna 
to see what was described as an annual fight between 
ravens and storks. Circumstances beyond his control 
made it impossible for him to go, but he sought the 
facts and was told that every year the storks and 
ravens met in the spring, and in that part of the 
country, and attacked one another with great fury. 
There were many onlookers, who did not interfere. 
If the storks prevailed the ravens left, and it was 
held that the year would be a good one, but if the 
ravens drove the storks away, their victory was a 
sign of bad times. He was shown a photograph of 
countless storks ranged in line ; they were said to be 
waiting for the coming of the favens. 
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awk eagle 


Black-breasted harrier eagle 


Harpy eagle 


WAR IN 


THE AIR; SOME OF THE MIGHTY WINGED EAGLES THAT WAGE IT 


. ^ rtirmon IICP in war the eaales soar high up towards the clouds and cruise there until some signs of prey 

Adopting the s^e tactics oiwers of^siaht wheUicr Siey prey on hare or fish or monkeys in the tree-tops. Ihere 
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WINGED WARRIORS THAT HAVE PROVIDED MAN WITH CENTURIES OF SPORT 

Hawks that chase and catch other birds on the wing are successful owing to their wonderful turn of speed, and to the way in which thefp 
have become supreme in flying skill, A good hawk will even fly down a woodcock, following every lightning swerve and swoop of the 
tert^ed quarry like the shadow of death itself. Hawking is still practised a little in England, Ine chief bird at which trained hawks 
were flown in the old days was the heron. Here are a kestrel (left) and a peregrine falcon (right). 


Now and again this country is visited by the rare 
red kite, which will come to earth in pursuit of 
snakes, mice and poultry. The bird was formerly 
common in England, lived in great numbers in the 
New Forest and Epping Forest, and was seen about 
London streets where it played the part of scavenger. 
To-day it may be found very occasionally near wooded 
districts and particularly in mountainous Wales, 
and as it is very fond of mice, should be pardoned 
for occasional raids on half-fledged poultry. Another 
predatory bird to be seen almost any day in the 
Lake country, the hilly parts of Wales and the 
Highlands of Scotland, is the common buzzard, 
which lives on frogs, lizards, mice, rats, moles, and 
occasionally rabbits and young hares. I have 
seen it in recent years hanging almost motionless over 
certain hilly districts of this country ; but for the 
fact that certain land-owners preserve the buzzard it 
would become extinct ; the flight is very slow. 

A bird that carries on warfare from the air, if not 
actually in it, is the kestrel which can be seen so often 
hovering ov^ pastures and stubbles. It is not a 
pursuer of birds, at least not of flying birds, and it 
has a peculiarity of flight in that, although it closes 
its wings and drops when about to strike, it spreads 
them before the fall is quite through and so saves 
the shock and apparently directs the aim. This 
practice enables it to be as effective on the ground 
as other destroyers are in the air. It can catch insects 
on the wing and is a deadly foe of mice. Half 


fledged partridges and pheasants may fall victims, 
but this does not happen very often. 

A real enemy of the coimtryside, though a very 
attractive one, is the comparatively rare marsh 
harrier, once known as the moor buzzard. As its 
name implies, it is a great frequenter of marshes 
and reed beds and is guided to many delightful 
singing birds by their song. It is also a robber of 
nests and will take eggs and young birds. There are 
a few to be seen on the Norfolk Broads still. Nearly 
allied to the marsh harrier is the hen harrier, only 
to be seen on rare occasions in very remote districts 
in the Highlands and Welsh mountains. It attack^ 
the nests of all ground building birds and will pick* 
up new bom leverets, but makes some return by its 
fondness for mice. Nearly all tfee birds that have a 
bad reputation devour mice, and this should help, 
to give them some claim to favour. 

Turning to the insect world we have to recognize 
at once that destruction in the air is part of the law 
of life. Wasps apparently are the v«y cruellest of 
insects. One known as the Cerceris will attack 
certain beetles with its sting and paralyse them, but 
they do not die, nor are they Intended to do so. 
They will live for quite a long time, until the young 
of the wasp have eaten them alive. Another wasp 
(the Sphex) will take a cricket much heavier than 
herself and drag him to her burrow, the victim being 
killed by three thrusts of the sting and always in 
the same places. The larvae of the wasps live on 
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him, Smt^tixoes m is laid on a 
dead bd<ly eo that when the grub is 
bom its food is waiting, the egg beings 
alwa5^ placed on a spot near the wound 
of the sting, generally on the thorax, 

Bembex, another wasp, lays her egg 
pn a fly that has been paralysed by the 
sting and when the young grub has 
fini^ed with it brings more. Her pur- 
suit of flies is as keen as that of a 
swallow or a house-martin and far more 
cruel Caterpillars rather than flies are 
the food that some wasps choose fot 
their larvae, probably because they 
make more tender eating. The ordinary 
wasp that we know too well, also pur- 
sues living insects, bites off the parts 
that she does not care for pulps the 
rest with the aid of her mandibles and 
feeds the pulp to her larvae. 

Of the many wa}^ in which insects 
are taken in the air, nothing is more 



May bugs " are out, and their move- 
ment in flight has given the impression 


of an ordered display ; one after another 


appears to tumble and recover just 




The ffolden eagle which, even when young, has a suggestion of the warrior in its 
pose (bottom) is still to be seen floating high above the glens and crags of the 
Scottish Highlands. A chapter has been devoted to this flue bird (see pp. xi 35-48) • 
aWvc is a wedge-tailed eagle 


in time. 

A terror of our summer fields is the 
wolf or robber fly (Astlus crahronijormis) 
which may be found clinging to long 
grass on heaths and taking short, 
sudden flights. It has been seen on the 
Wareham Road in Dorsetshire. The 
mouth forms a projecting beak, the 
feet are large and the claws are thick 
and blunt The robber fly belongs to a 
very large family with at least 3,000 
species, and is very voracious, seizing 
alive wasps, flies and tiger beetles. One 
has been known to kill eight large moths 
in twenty minutes and all are insatiable 
eaters, so that even the harmless, plea- 
sant and beautiful dragon-fly that adds 
so much to the delight of late summer 
is liable at any moment to find his 
enemy rising from the grass. 

Here in England we see little more 


interesting than the fashion chosen by the common 
bat which we see fluttering about in the twilight. 
If you watch a bat fl5Hing over a pond in early 
summer, you will see that it repeatedly seems to be 
about to fall, and to recover itself with an effort. 
What has really happened is that it has caught 
some fi3dng insect between its wing and its body, 
has clo^ the wing suddenly so as to crush its 
prey, and has then recovered in time to maintain 
its flight. This is very necessary in the case of the 
bat, because it is not easy for one to get off the 
ground. I have watdaed the flight of bats over a 
pond at a time when what the country folk call 


than the beginnings of the great fights in the air* 
because for many reasons — climate and game pre- 
serving may be cited as two — the number of birds 
and insects that suffer from attack of their own 
kind is comparatively small, but when we reach the 
tropics life is far more plentiful and we find that 
pursuit goes on endlessly throughout the day and 
the night. ; 

It might be that the pursuers would end by exter- 
minating the pursued had not nature ccmie to their 
rescue. She has given all manner of hunted birds: 
aiid insects a definite means of helping themselv^i^ 
\t is known as protective colouring. 
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Animals that Lived Before Man 

By W. B. Swinton 

Of the Nature! Hlstuiy Mueeunti South Kettiiu^ton 


T is obviously difficult to give a general yet brief 
description of the animal forerunners of man. 
To start with, what we know of them is based 
entirely on the series of fossils which sedimentary 
deposits yield, and the geological record is tantalis- 
ingly incomplete. Again, only creatures with shells, 
bony or homy skeletons, or relatively hard parts, 
are suitable for preservation ; and soft parts, or, 
rather, their impressions, are rare. 

Then, again, only very few animals died in places 
liable to the quiet deposition of sand and mud, 
and otherwise favourable to the ultimate fossilization 
of remains, or, having died, were transported to 
such favourable localities. Only a part of these 
rocks in turn escaped such folding, crushing and 
erosion as would entirely destroy the contained 
fossils. Again, it is 
only by chance that 
fossils are unearthed, 
and still more un- 
likely that they fall 
into the hands of 
one capable of un- 
derstanding their 
significance and 
structure. 

But, in spite of all 
this, thousands of 
fossil- species are 
known, and students, 
in reducing chaos to 
order, are lielping to 
make palaeontology 
an exact science. 

Palaeontologists can 
trace the sequence 
of life throughout 
geological times, and 
have even been able 
to forecast almost 
correctly the nature 
of missing links. It 
is, perhaps, neither 
scientific nor wise to 
attempt to .number 
in even mdlions of 
years the long period 
during which life 
has been present on 
earth. Even if we 
could do so the 
number would pass 
human comprehen- 
sion, but we know 
sufficient to realize 
that, giving man 


even a generous portion of time, his age compared 
with the history of animal life is almost as nothing ; 
some of the groups which we shall mention held sway 
for millions of years. 

There are two common fallacies, however, of which 
we must dispose. Man did not come into being until 
millions of years after the extinction of the giant 
reptiles with which the cartoonist and the advertiFer 
frequently associate him ; nor are these giants of the 
past mere figments of the enthusiastic specialist’s 
imagination. Part of the evidence for them exists 
in many colleges and museums of this country and 
is available for all who would read it. 

The first living beings, those simple protoplasmic 
bodies which must have preceded the higher so-called 
Metazoic forms, are from their very nature and the 

age and complexity 
of the rocks in which 
they would be pre- 
served, hardly to be 
expected as fossils. 
From time to time 
phosphatic particles 
are discovered in the 
rocks and claimed to 
be the remains of 
such organisms, but 
so far no satisfactory 
case has been estab- 
lished. The earliest 
forms of life were 
aquatic, and so it is 
that the earliest 
known fossils are 
those of water-living 
animals. But no 
gradual evolution 
from simple to com- 
plex creatures is to be 
seen in the early geo- 
logical deposits ; life 
bursts forth like a 
flower, complex, 
varied, and well 
established with the 
long, preliminary de- 
velopmental period 
hidden from our eyes 
and left to our 
imagination. The 
oldest fossils that we 
know are from the 
first definite geo- 
logical period, the 
Cambrian. 

The seas of this time 



“HUMERUS" OF MAN AND DINOSAUR 
n man the “ fore-limb has become the arm. The principal bone in this 
Imb is called the humerus, and here we^ 

>ared with that of one of the dinosaurs that for thousands of years before 
man’s advent dominated the world 
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TWO OF MAN’S FORERUNNERS ON THE EARTH 

Many of the 'boldest thinkers hesitate to number, even in millions of years, the time during 
which life has existed on the earth. But this is sure, that man is a very recent addition to its 
inhabitants. Years, too, are very inadequate units by which to measure the vast epochs of 
Time in which the animals that lived before him evolved. Here are trachodon and allosaufus. 


teemed with life, and the remains of shellfish, 
corals, trilobites, sponges and worms are to be 
found in its deposits. The most notable of these 
early animals y^ere the trilobites. which are now 
extinct. Distantly related to the crabs, they had 
the back of their bodies protected by a hard cover- 
ing or carapace, while on the underside were many 
jointed limbs. Although several other kinds of 
Crustacea are known from the early deposits, the 
Cambrian period is known as the Age of Trilobites. 

Other notable invertebrates found fo^il are the 
crinoids, or sea-lilies, which flourished in the seas of 
Silurian and later times. Th^ were beautiful 
animals of plant-like appearance and belonging to 
the starfish group. They had a long, flexible stalk 
attached to the sea-floor, and at the upper end a 
sort of starfish with many thin fingers. So numer- 
ous were they in some places that beds of limestone 


have be^ fomed from their 
remains. ^ ' 

Another intwresti^ series of 
fossils who^ remains are both 
numerous and widespread is 
the ammonites, which are 
known best from the Jurassic 
and Cretaceous periods. Hiey 
are preserved as co’il-Iike shells, 
diverse in form, which, when 
sectioned, reveal a number of 
chambers like the shell of a 
modem nautilus. Most prob- 
ably the chambers were gas- 
filled, and the shell served as 
a float, while the cuttlefish 
lived in the last chamber. 

Although we know very 
little actually of the soft parts 
of these particular fossils, the 
form of the shell, and the 
knowledge we have of modem 
cuttlefish enable us to picture 
them with a fair chance of 
accuracy. The cone-shaped, 
homy, internal skeletons of a 
kjhd of cuttle-fish are common 
under the name of belemnites. 
These are analogous to the 
pen *' of the squid, but are 
more solid. Impressions of the 
soft parts of the actual cuttle- 
fish have been found in clays. 

Very many other kinds of 
fossils are known from the 
early days showing that in 
many ways the life was pretty 
much like that of our own 
time. Coral building animals 
made great reefs just as are 
found round tropical shores 
to-day. Particularly common 
in all the later periods are the 
remains of Mollusca, or shell- 
fish. This group, which includes the ammonites 
and belemnitep, also includes the common shells of 
modem beaches, as well as an extraordinary fossil 
found quite recently in England. This last is 
known as Dinocochlea, and parts of two spirally 
coiled shells," collected from ,a quarry near 
Alexandra Park, Hastings, are in the Geological 
Department of the British Museum. 

One of these gives sufficient information for the 
reconstraction of the whc4e shell, which apparently 
was over seven feet high. This is a gigantic si^e 
for a mollusc, if, indei^* that is the correct inter- 
pretation pf the s|l^ec^en. It seems probable that 
it is no more than' a cemer^ though its origin 
must reip^n a matter for speculation. Other 
creatures with shells similar to those of the mollusca 
are the brachiopods, or lamp-shdla, so-caUed because 
the shell resembles a Roman lamp. ' 
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The nortber of tiiese inver- 
tebrate fossils is many times 
that of die vert^^^rateSi but it 
is tibe latter that are the more 
mtmsting to the , general 
public^ and the term "'pre- 
fustoric animals/' as a 
connotes vertebrates. The 
earliest backboned creatures 
that we know are fishes from 
North American rocks of 
Ordovician age. Many , curious 
types followed them* some 
destined to have descendants 
living to-day and others to be 
lost in the evolutionary byways. 
In this latter connexion may 
be mentioned the strange 
armoured fishes or ostra- 
coderms, which were at first 




RECONSTRUCTIONS OF LONG LOST CREATURES 

Hers we tee the reconstructed skeleton of palaeorincus (bottom) being mounted and (t<>P) ® 
drawing of chatosaurus. By means of a study of thousands of fossil specimens it is possible 
for exjMTts ' to make%ich reconstructions with some tolerable certainty of general accuracy, 
has been reduced to ord^ and palaeontology become a more or less exact science. 


tor swimming. Some of their 
successors grew to a great size, 
as much as fifteen feet long, 
and had great cutting jaws, 
but it was all to no effect. 

Armour has been tried in 
many groups of animals, but 
has seldom been successful and 
these fishes were no exceptions, 
their smarter, unarmed con- 
temporaries ousting them from 
the field. Living at the same 
time, however, were other fishes 
which developed a method of 
escape from a fate which over- 
took many of their fellows. As 
the river pools of Old Red 
Sandstone (Devonian) time 
dried up, many fishes were 
killed, but some found a way 
of supplementing the oxygen 
deficiency of the water by 
gulping air. From these there 
arose gradually fish with lungs. 
The lung-fishes split into two 
groups ; one produced eventu- 
ally most of the common fish 
of to-day, while the other gave 
rise indirectly to the amphibia. 

No living amphibian attains 
anything like the size or 
grotesque appearance of its 
Carboniferous ancestors. Part 


speedy and unarmed, but later became slow- 
moving and lived at the sea bottom. Having lost 
their speed a new method of escape from their 
predatory contemporaries had to be found and the 
result waa—annour. They became armed over the 
bead and front of the bc^y, leaving a small tail free 


of the latter's life was, of course, spent in the 
water, but when they emerged to live adult life on 
land they must have preserved the soft moist skin 
we associate with the frog. At least no trace of 
any dorsal protection has been found in any of the 
fossils, although, as a relic of their ancestry, the 


1707 


Antals that Lived Before Maa 




DINOSAUR’S EGGS PRESERVED FOR AEONS 

The dinosaurs laid eggs — the primitive way of birth. Below is a specimen egg and above a 
number of eggs just as they were found. These reptiles, some of them eighty feet long, had 
disappeared from the earth long before man appeared. Pictures representing them as chasing 
or being hunted by man are only examples of the “artist’s licence.” 


creatures kept scales on the ventral surface of their 
bodies. They must have lived chiefly in ponds and 
rivers, using their sprawling limbs to escape from 
swimming enemies or to make short journeys over 
land. They had, of course, to return to the water 
to lay ^gs. Among their successors of Permian 
times we find two different conditions have arisen. 


From certain Texas fossils 
we can deduce that some 
forms (for example, Cacops) 
lived habitually on dry land 
and went back to the water 
only to lay eggs. Many am- 
phibia were of great size, some 
12 feet long, and with limbs 
which stuck out from the sides 
of the body and must have 
made walking extremely 
awkward. The reptiles in 
Permo-Triassic times were 
gradually rising in competition 
with the amphibia and had not 
their limitations. Accordingly, 
to escape this competition 
some amphibia delayed the 
completion of their larval giU- 
breathing period, like the 
modern axolotl, and event- 
ually became entirely water- 
living. MetafX)saurus was an 
animal which became 
secondarily aquatic in this way. 

It is when we come to the reptiles that we find 
the prehistoric monsters par excellence. This group 
provides us with a variety of strange forms unrivalled 
among land animals of any age for variety of form 
and size. More than this, reptiles were for millions 
of years the dominant creatures, occup 3 dng in the 
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Mesozoic world the position 
that the manunals hold to-day. 
Some reptiles flew, or rather 
glided, in the air, others swam 
in the seas, or walked in the 
shallow waters of lakes and 
estuaries, or on dry land. 

Among the earliest whose re- 
mains we know is dimetrodon, 
a curious creature resembling 
in appearance some of the 
larger amphibians. Its remains 
are found in the rocks of Texas 
and show that the animal had a 
large head with sharp-toothed 
jaws suitable for eating flesh. 
The body was low and broad, 
with the belly resting on the 
ground, and the limbs sprawled 
out from it like those of the 




ANIMALS OF THE LOST WORLD FOUND IN THE ROCKS 
When Sir Arthur Conan Doyle wrote his thriUing “ Lost World he pictured an isolated plateau 
on which things had remained unchanged since the time of the dinosaurs. Palaeontologists, 
however, have no wonderful plateau to help them, but only the lessons hidden in the rocks. 
Here are diattyma (bottom) and (top) tylosaunis and porthur. 


large amphibians already men- 
tioned. Most striking of all, 
however, was the series of 
spines running along the back- 
bone. These were elongations 
of the vertebrae and sometimes 
had cross-pieces on them like 
spars on a mast. The whole 
of this bony frame-work was 
covered with a web, the pur- 
pose of which is quite unknown, 
though some palaeontologists 
consider it to have been a 
secondary sexual character, 
and the animals bearing it to 
have been males. 

In the seas of the Mesozoic 
period were two great reptilian 
groups whose remains are often 
found in quarries in England. 
These were the ichthyosaurs 
and plesiosaurs. The former 
were sea-going creatures with 
a long triaxi^ar head and 
slender jaws fitted with 
numerous, sharp, conical 
teeth. Bony sclerotic plates 
supported the eyeball^ and 
helped in focussing. Only a 
short neck separated the head 
from the porpoise-like body. 
Propulsion in the water was 
achieved by four paddles, 
formed by the modified limbs, 
but specimens in which the 
impression of the skin has been 
preserved show that a small tri- 
angular fin was present on the 
back and that the downwardly 
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ther« was a small fin 
on the tail. Swunming was 
done By means of four paddles. 
Tliese creatures probably came 
out of the water to lay eggs 
or bask in the stin. When 
swimming they must have 
resembled large shell - less 
turtles and no doubt the 
plesiosaurs '* sighted and 
reported every now and then 
are large turtles. Ichthyosaurs 
and plesiosaurs bad similar 
food, but while the former 
relied on speed in the pursuit 
of their prey, the latter relied 
on quiclmess in turning the 
head and on the sharp, snap- 
ping movem^ts of the jaws. 
Both ichthyosaurs and plesio- 
saurs were secondarily aquatic, 
being derived from land living 
ancestors. Both forms also 
possess a parietal foramen on 
the skull for the third, or 
pineal, eye. 

While these were maintain- 
ing their temporary monarchy 



bent end of the tail (compare 
that of fish) also supported a fin. 

Some species of ichthyosaurs 
grew to forty feet in length, 
but the average is much less 
than this. The stomach 
remains found fossilized show 
that the food consisted chiefly 
of fish, cuttle-fish and occa- 
sionally a small ichthyosaur. 
In this connection, it is 
interesting that several speci- 
mens are known whose body 
cavities contain almost com- 
plete skeletons of very small 
ichthyosaurs which must have 
been embryos. It would, of 
course, be advantageous to 
sea-going animals like the 
ichthyosaurs to have their 
young bom alive, and thus be 
under no necessity to return 
to the shores to lay eggs. 

The plesiosaurs were also 
water-living reptiles, but they 
had a shorter and smaller head 
and, in the earlier plesiosaurs 
at any rate, a much longer 
neck. The body was large and 
barrel-shaped and without the 
fins of the ichthyosaur, though 



miSH ELK ANO A l>R£HI8TORiC BI80N 
In the Imh bog» many remains have been found of'^ Cmm giianUui the to-caOed Irish etk 
which roamed Europe in Pleistocene times when Man was hist beginning to emerge; 
These huge Irish deer had eiiormous antlers, pahnated like thtm of the present^da}^ nioose. 
Above we see a kind of bison fotmd in the P^tooene alluvium of parts of North America. 
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of odiar reptiles were 

fl 3 Tpg over them. The word 
" flying" is perh^ not quite 
correct iot well-preserved re- 
mains of pterodactyls show 
that the arms were not 
capable of the flying move- 
ments characteristic of birds. 
Fl 5 dng reptiles glided on the 
•wind rather than flew. This 
inability to fly raises some 
pretty problems as to their 
habits. The hind legs were, 
weak and almost, it would 
appear, incapable of support- 
ing the cumbrous body, head, 
and arms. Probably the 
creatures launched themselves 
out from a^clifl and glided over 
the water where some of them 
caught fish. If they landed on 
the water, nlmost inevitably 
they would break the tips of 
their wings, making further 
flight impossible. How they 
rose, if indeed they did, from 
a becalmed sea remains a 
mystery. In this group also 
much variety of size exists 




some of the pterodactyls were the size of sparrows, 
others measured i8 feet from wing tip to wing 
tip. This wing was a thin web of skin stretching 
from the shoulders to the greatly elongated fifth 
finger — ^which was its main support — and from it 
to the hind leg. The skull was a long narrow 
one and the head was balanced by the strongly 
marked crest at the back : some forms were toothed, 
and others toothless. The bones of these creatures 


TURTLE 

AS xne nvsr poQw m. uw» wm ic\im dried up, 

swinuaina tmgf died. Ftom the survivors came hsh as we knp# 
SmTsaSi few. Many of the early swlmmert were armoured 
Hxti ffiimt turtle {top)* 


are amazingly light and the skeleton of the 1 8 -foot- 
wide pterodactyl mentioned (pteranodon) weighed 
under six pounds. 

These aerial invaders came from the same stock 
that produced the remarkable group known as the 
dinosaurs. These were land animals which adopted 
various habits and bodily forms. For convenience 
we may divide them into three groups. The first group 
contains the largest animals ever known on earth ; 
the giant brontosaurus, and the diplodocus, which 
grew over eighty feet long and was twelve feet high 
at the shoulders. These ^eat animals, weighing 
thirty or forty tons, walked in the shallow waters of 
lakes and estuaries where the water eased their weight 
and where their long necks and rake-like teeth were 
suited for collecting an abundance of plant' food. 

Of these tyrannosaurus was a gigantic creature 
which ran on its hind legs, using the shortened fore- 
arms for seizine its prey. About forty feet in lengtli. 
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HORSE ANCESTOR AND CARNIVOROUS DINOSAUR 

Horses developed through various ancestors, one of which we see here (bottom), from 
the little doghke animal called eohippus. The upper photograph shows the tyranno- 
saurus, a 40-foot dinosaur. It ran on its hind legs instead oi on all fours like many 
of its relations, and so had an advantage over them which it exploited by eating them- 


with a four-foot-long skull and standing about 
twenty feet high, it must have inspired the maximum 
terror the feeble dinosaurian brain could conceive. The 
remains of this reptile are found in North America, 
but a smaller form, megalosaurus, had a wider dis- 
tribution, and is common enough in England. 

Not all of the dinosaurs sought safety in speed or 


in retreat to shallow waters: certain 
herbivorous forms armed themselves 
with a covering of bony or homy spines 
and plates. These armoured dinosaurs 
can be divided into two main kinds : 
those which had the body improtected, 
but had horns on the skull and a bony 
frill over the neck ; and those with 
the main armour on the* body. The 
first of these two classes includes 
triceratops, a remarkable rhinoceros- 
like dinosaur twenty feet long and 
with three-foot spines on the great 
skull which itself is six feet long. 

The second class includes stego- 
saurus, furnished with bony plates on 
its body, and the remarlmble scolo- 
saurus, which looks rather like a 
great spiny tortoise. All these animals 
were herbivorous and very likely laid 
eggs, indeed the eggs of eoceratops are 
l^wn from Mongolia. 

Various families made their appear- 
ance and disappearance during the long Mesozoic Era, 
but the end of that time saw the last of the dinosaurs. 
By the end of the Cretaceous period the reptiles 
were no longer dominant, and the mammals were free 
to assume that position which they still maintain. 
From animals closely related to the dinosaurs, 
however, there arose the birds. These are rare a » 
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FOOTPRINTS FROM THE SANDS OF TIME PRESERVED FOR OUR INFORMATION 

A skeleton of an ^hnal that lived millions of years before man is impressive, bwt it takes an expert to make anything of it. But a 
footprint ten million years old, or so, is such living evidence of the amazing past that anyone must thrill at it. On the left is the print 
of a dinosaur’s foot, and on the right the tracks of varanus in petrified mud. One warm afternoon, so many years ago that if we knew 
their exact number the figure would be beyond our real comprehension, that track was made in some unimaginable swamp. 


fossils and the first, the most remarkable and most 
interesting one we know, is archaeopteryx, known 
only by two nearly complete skeletons (one in the 
Natural History Museum, London) and a feather. 
Fortunately the two specimens tell us a great 
deal about this primitive, reptilian-looking bird. 
But for the presence of feathers one would class 
it as a reptile, since it has teeth, and free clawed 
fingers. 

During the time that the great reptiles and the 
primitive birds were living the mammals had been 
dowly evolving, but the remains of early forms 
are few. Some of these were marsupials whose 
descendants are the curious indigenous mammals of 
present-day Australia. The rocks laid down at the 
close of the Mesozoic or Secondary Era are known 
as the Tertiary, and contain abundant evidence of the 
sovereignty of the mammals culminating in Man 
himself. Five periods — the Eocene, Oligocene, 
Miocene, Pliocene and Pleistocene — ^are comprised 
within the geological term Tertiary, and since Man 
is now considered to have existed from Pliocene 
times, only the first three of these periods need 
concern us. In them, however, are found many 
remarkable forms bearing none the less characters 
familiar to us in modem mammals. 

One can roughly divide the early mammals into 
two classes : those which increased in brain ; and 
those which added brawn. The former led to the 
many mammals familiar to us, while the latter pro- 
duced the Isurge grotesque creatures which, to a small 
degree, paralleled the great reptiles and met a similar 


fate. Two or three of these large forms are worthy 
of note. The Eocene produced, in North America 
and Egypt respectively, the large herbivores dino- 
ceras and arsinoitherium, creatures somewhat larger 
than a rhinoceros and with bodies and limbs of 
elephantine appearance. The constmctive powers 
of Nature ran riot, however, on the skull and produced 
a number of horns, giving an appearance reminiscent 
of some of the armoured dinosaurs. 

Another interesting group known from the Miocene 
and later deposits of America, Africa and Asia is the 
chalicotheres. These are distantly related to the 
horses and are best known from the remains of 
moropus. This creature appears to have been a 
mixture of ground sloth and horse, and had clawed 
feet, used, no doubt, to dig up plants and roots on 
which it fed, a horse-like head, and front legs longer 
than the rear ones. Living at the same time as the 
Miocene chalicotheres were numerous herbivorous 
animals: pigs, including some very large forms, 
rhinoceroses, antelopes, okapis, and three-toed horses. 
The last were descended from the tiny dog-like 
eohippus of the Eocene period. 

Preying on these were numerous wolves, hyenas, 
bears and large sabre-toothed cats. This diverse 
fauna had a wide distribution in Europe and Asia, 
but towards Upper Pliocene time it passed south- 
wards into Africa, and its place was taken by true 
elephants, true horses and various kinds of deer. 
Upper Pliocene times also saw the advent of Man 
whose influence, of necessity, affected the con- 
temporary and subsequent faimas. 
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DEADLY BIRD-EATING SPfOERS OF TROPICAL SOUTH AMERICA 
The hon^le-Iooking bird-eating spiders of Brazil and other parts of tropical South America do not actually cociafcniet traps for thidr PWY. 
but, m tte sense that they set a trap for birds by lying in wait for them, they come withhi the scope of our subject^ this chapter! 
These photographs show one of mese big, poisonous spiders as an anxious bird might look down on it nxxm an upper cranch fbotiom), and 
(top) one taken from the side. The mediod of capture is to leap upon a Siting bird. 
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Pigmy Trappers of the Animal World 

By J. R. Aiiuworth'Davis 

Fomerly ProfoMW of Zoology in iht U&iTor^ty of Wolot 


A ccohding to the nature of their food, animals 
may be divided into carnivorous, herbivorous, 
and .omnivorous forms, of whi^ cat, sheep 
and pig respectively are familiar types. We are 
concerned here with small or very small creatures 
that feed entirely or mostly on other animals, and 
by means of a great variety of devices secure an 
adequate diet, without having to worry about 
balanced rations and those important but elusive 
compounds known as vitamins. 

The word ''trapper'* must be interpreted very 
broadly, since comparatively few animals construct 
Iraps or snares for the undomg of their victims, but 
there are many whose bodies are shaped or coloured 
so as to attract these unfortunates or lull them into 
a sense of false security. Others again adopt effec- 
tive himting tactics that prove them to possess 
trapping instincts. 

The outstanding example of pigmy trappers and 
hunters is afforded by spiders (Arachnida), sometimes 
mistaken for insects, but easily distinguishable from 
these by the possession of eight instead of six legs, 
and the absence of feelers (antennae) upon the head. 
A spider has a curious pair of jaws (chelicerae) each 
with a sharp claw-like end joint, working on a hinge 
as the blade of a penknife does. Near but not at the 
tip of this claw is the opening of a poison gland, an 
arrangement similar to that found in the hollow 
needle of a hypodermic syringe, and which works 
much in the same way. After 
the victim's skin has been 
pierced a paralysing fluid is 
squeezed into the wound. The 
spider cannot chew up the prey, 
but sucks its juices." 

The habits of these inter- 
esting creatures have been 
described so fully in Chapter 
XXXVII (The Skill of the 
Spider) that it will suffice here 
to give some supplementary 
information. 

One human invention for 
catching animals, the net, 
has be^ anticipated by the 
web-making spiders, and this 
is seen to perfection in the 
daborate and beautiful snare 
constructed by our common 
garden ^ider, which far 
surpasses any man • made 
contrivance for similar pur- 
poses. Upon the six little 
spinnerets of this form are 
to be found some 600 veiy 
minute cylindrical tub^ 


(spools) and r8 slightly larger conical ones (spigots), 
and fnm every one of these a silk thread of extreme 
tenuity can be emitted. But it would be a mistake 
to suppose that a ‘great number of these are woven 
together to make a single line of the web. Even the 
strong foundation lines consist of quite a few spigot 
threads reinforcing one another. Six spigots are 
concerned with m^ng the sticky spiral and eight of 
them spin silk for the egg cocoons. 

The question is sometimes asked : " Why doesn't 
a spider get caught in her own web ? " (Note the 
" her ” — Mr. Spider is an idle loafer.) Such a mis- 
fortime is prevented by the exercise of extreme care, 
besides which the legs of the spinner are covered with 
an oily exudation that prevents adherence to the 
sticky spiral so fatal to prey. 

There has been much speculation about the evolu- 
tion of spiders' webs through stages more and more 
complete until the complex constructions maide by 
some forms came into existence. We know that a 
wandering or hunting spider, which makes no web, 
pays out a " drag line " on leaving its lair, perhaps 
as a means of finding its way back. The remains 
of a number of such drag lines radiating from the 
animal's lurking place might very well act as a simple 
snare, and this was possibly the first stage in web 
evolution. Next might come untidy little casual 
webs such as are made by certain pretty little spiders 
between holly leaves. Sheet webs, like those of 
house spiders, are a further 
advance, . and the geometrical 
web of the garden spider 
(see Chapter XXXVII) ap- 
proaches perfection. 

There are, however, inter- 
esting variations of this. A 
North American orb-weaver 
spins its web horizontally, 
afterwards giving it a domed 
shape by attaching stay lines 
from above. Other spiders of 
the kind deposit bands of 
reserve silk on their snares, 
to furnish material for wrap- 
ping up victims into food 
parcels. Still more striking 
are the webs of some Indian 
orb-weavers, to which are 
added zigzag lines, sometimes 
all over, sometimes in the 
form of a St. Andrew's cross, 
or there may be additions 
taking the form of broad bands 
of sUk mixed with, veget- 
able debris. These devices 
aie supposed to make the 
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A HUMBUG TRAPPER 
Called praying mantis because its attitude, when 
waiting to seiae some incautious insect, suggests 
someone at prayer, the man tia deceives prey by its 
stillness and is do hermit, but an ogre. 
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GARDEN SPIDER^S STICKY NET 
Trapping by means of a net, the garden spider of England spins 
its viscid threads with beautiful and scientific precision. An oily 
substance secreted by the feet prevents the trapper being trapped 
in his own deadly but beautiful net. 
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spider herself difficult to be seen by prospective prey, 
and a comparison may be made with the dazzle 
painting which helped many ships to escape hostile 
submarines during the Great War. 

This by no means exhausts the possibilities. The 
webs so far considered are “ passive ” snares awaiting 
passers-by, but those of some other forms are used 
actively by their makers, somewhat after the fashion 
of the casting net with which a “ retiarius " was 
equipped when pitted against a swordsipan (secutor) 
in a Roman gladiatorial contest. Such a case is 
that of the triangle spider (Hyptiotes), which makes a 
small triangular web attached by its base. From 
the apex of this web a strong line runs to the spider, 
lurking under a leaf, and she pulls it taut with her 
front legs, the slack being coiled up. Should an 
insect touch the web, the spider lets go the line, 
and a sudden jerk is given to the web, so that the 
victim gets thoroughly entangled. 

Still more remarkable are the methods employed 
by a Natal spider (Menneus camelm), which has a 
taste for moths. In a bush by the side of a stream 
she constructs a small web consisting of a rectangle 
made of irregular threads, attached to the lower side 
of which is a trap ** of the same shape provided with 
about 20 transverse sticky threads, and no bigger 
than a postage stamp. The spider stands waiting 
for prey with her four front legs planted on the 
corners of the trap. If a moth comes within range 
she pulls out the elastic trap to five or six times it? 


t7ie 



J,T. Kobart* 


If W. Bvud 


NET TRAPS OF HOUSE SPIDER, LABYRINTH AND TUNNEL-BUILDING SPtDERS 

Cobwebs, so troublesome to those who endeavour to keep rooms dean because they arc always spun in inaccessible places and betray 
any shortcomings in broom'^work, are the work of the tiouse spider In the lower Icft-hsnd photograph we see one m these Industrious 
creatures stalking a fly. The labyrinth spider (bottom right) oonstructs a most complicated snare su^ as we see here. Notice that several 
dies have become entangled in it Above we have the web of a tunnetbuilding spider. 
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THE CLEVER GREENHOUSE SPIDER TRAPS AND SECURES ITS PREY 


People sometimes refer to spiders as insects. This is quite wrong, for the characteristics of the insect are its possession of six legs* and 
antennae or feelers. The spiders, on the other hand, have eight legs and no feelers. The proper name for members of their family is 
Ara<^nids Here we have three stages in the bunting of a greenhouse spider. It approadies its quarry (left), tangles threads round it 

(centre) and pulls them tight (right). All ts now ready for the meal. 

original size, at the same time throwing hersell bolas made. Dr. Akerman, the discoverer of this 
forward upon the quarry. form, says that this curious performance may go on 

South American ostriches are often captured by for several hours, 
means of the “ bolas,** consisting of a cord with a An Australian cousin of the preceding species 
weight at each end. Thrown skilfully so as to give a (DicrosHchus fnagnificus) attains success without 

rotary movement, this gets entangled with the legs such tiring efforts. In this case the bolas is held 

of the bird and brings it down. Here, again, man in readiness by one of the first pair of legs, stretched 

has been anticipated by a Natal spider (Cladomelea out expectantly. It is swiftly thrown at any fly 

akerntani) which does not make a web though a venturing within reach, and ^ould tlie cast prove 

relative of our garden species. She spins a single successful the victim is pulled to the spider's mouth, 

thread four-fifths of an inch long, with a sticky knob and its juices sucked. 

at the end rather larger than a pin’s head. It is held Trapdoor spiders sometimes make snares, a good 
by one of the third legs and whirled rapidly roimd in example being afforded by a form living in the 

a horizontal plane for about 15 minutes. Should Greek island of Tinos. After sunset the trapdoor 

there be no luck the globule is swallowed by way of is opened and a vertical web six inches long and half 

light refreshment a brief rest is taken, and another an inch high is spun, designed to catch low-flying 
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insects. The web is removed before 
dawn, when the spider retires to its 
bnJrrow and shuts the trap-door. 

In the chapter on The Skill of the 
Spider, reference is made to some of the 
little crab spiders which render them- 
selves inconspicuous by changing coloiur 
to match the surroundings., One of 
these creatures (Phrynarachne decipiens) 
living in Java makes itself resemble a 
common object. It spins a patch of 
white silk on the upper side of a leaf, 
and then lies down on this and tucks in 
its legs, presenting a close resemblance 
to a bird dropping, and thus imposing 
on the credulity of its prey. 

Readers interested in spiders are 
referred to Warburton*s “ Spiders,*' 
and Savory's " Biology of Spiders," 
from which much of the information 
given here has been taken. 

The blood-sucking ticks, distant re- 
latives of the spiders, are well-known 
pests, particularly abundant in the 
hotter parts of the world, and dissemin- 
ating a number of serious or fatal 
diseases among mammals. They 
patiently lie in wait among herbage, 
and drop on victims passing their 
lurking places. 

The great class of six-legged back- 
boneless animals which includes insects 
is a veritable treasure house to those 
who write on natural history topics. 



Hugh KMn 


BEETLE TRAPPED AND AN INSECT PITFALL 
In the lower photograf^ a preying beetle is dragging a captured cicada into tiie carefully con- 
cealed burrow where it liet m wait. Above is the pit made by an ant-lion. Thto is a speclinen 
of the pitfall tiro of trap which has been used by primitive man for centuries m securing 
dangerous Once it hiis fallen in there is no escape for the luckless victim. 


.Nor is this surprising, for these 
ubiquitous creatures, the 
earliest conquerors of the air, 
include more kinds or species 
than all other land animals put 
together, for more than a 
quarter of a million have been 
described and named, and ten 
times that number probably 
exist, according to the late 
Professor David Sharp, a great 
authority. 

Insects propagate with aston- 
ishing rapidity, so that if it 
were possible to take a 
" census " of the insect world 
the figures would be too vast 
to grasp clearly. Placed in one 
pan of a super-titanic pair of 
scales this insect population 
would most likely outweigh 
the rest of the land population, 
were this piled up in the other 
pan. 

Apart from spiders, the only 
creatures that spin webs for 
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the eiitanglement of prey are the fresh-water larvae ot 
certain American caddis moths. These are not really 
moths, but make up a special group of their own 
(Trichoptera = '' hairy wings '*). There are plenty 
of them in this country, and the larvae are familiar 
to anglers as “ caddis worms,*’ which live in pro- 
tective cases made by sticking various materials 
together with silk. There are no spinijerets, but 
parts of the salivary glands are converted into 
silk-producing organs. 

In a Brazilian caddis worm (Rhyacophylax) the 
case is rather more than a quarter of an inch long, 
and is fixed to the upper side of a stone facing up 
stream. The cases of a number of individuals are 
placed side by side in successive rows, as many as 
thirty of them in a row. The trap ” is a very 
elegant affair, consisting of a funnel-shaped veran- 
dah ” projecting from the mouth of the tube, and 
lined by a delicate silken net with square meshes. 
Any small creatures drifting into the verandah are 
caught by the net and gobbled up by the caddis worm. 

A North American caddis worm (Hydropsyche), not 
associated with others, makes a somewhat similar 
but larger snare, also facing up stream. Here the 
tube expands into a small ** verandah," the edge of 
which is continued into a strong funnel-shaped web, 
square-meshed as before, with its rim supported 
by bits of water plants. 

Among the net-winged insects (Neuroptera), which 
include dragon-flies and may-flies, there is one 
notable European trapper, the ant-lion (Myrmeleo 
formicarius). When adult it is not unlike a dragon- 
fly, and not particularly remarkable, but the young 
form or larva, which lives in sandy places, has been 
studied for over 200 years, and its habits have 
attracted much attention, being responsible for the 
popular name of the species. 

Our " lion " is far from beautiful, with its powerful 
head provided with enormous curved jaws, a thorax 
without wings but bearing six strong legs, and an 
oval elongated abdomen. It walks baclwards, but 
this is no sign of a modest disposition. The problem 
of securing food is .solved by Egging a conical pitfall 
at the bottom of which the lion lies in wait. This 
insect navvy does not begin by excavating at what 
will be the centre of the trap, but commences 
operations by tracing a circular groove to correspond 
with the edge of the proposed pit and then works 
round and round on an ever narrower circuit. 

Durying its abdomen in the sand, the loose material 
^ is piled up on its broad head and thrown to some 
distance with a jerk as it gradually moves round. 
When the task is completed it buries itself at the 
bottom of the trap, save for the front part of the 
head. Should an unfortunate ant, or other insect, 
step over the edge of the pitfall it will gradually slide 
downwards, such descent being accelerated by the 
ant-lion, which throws sand on the hoped-for prey. 
When finally gripped by the powerful jaws escape 
is impossible, for by means of an ingenious suction 


pump arrangement the juices can be extracted from 
the victim without any necessity for letting go. The 
shrivelled remains of the meal are thrown out to 
some distance, which is not only in the interest of 
sanitation, but prevents eligible wayfarers from being 
scared away. 

Some of the carnivorous ants possess the " pack 
instinct," and unite together in formidable " drives,’^ 
of which the success is very largely due to the 
marvellous instincts and relatively great intelligence 
of ants, a question of brain power. The w;ork of 
the community is divided between several kinds or 
" castes " of individual, including " workers " or 
undeveloped females. They possess powerful biting 
jaws and a more or less formidable sting in the tail, 
consisting of two sharp saw-edged stylets, protected 
by a sheath and connected with a poison gland 
secreting formic acid. 

The blind driver ants (Anomma arcens) of West 
Africa, nocturnal in their habits, move from place to 
place in vast armies of workers, devouring everything 
of animal nature that comes in their way. Their 
habits were long ago described by Savage, who says 
that they check " the more rapid increase of noxious 
insects and smaller reptiles ; consume much dead 
animal matter, which is constantly occurring, decay- 
ing, becoming offensive, and thus vitiating the 
atmosphere, and, which is by no means the least 
important in the Torrid Zone, often compelling the 
inhabitants to keep their dwellings, towns, and their 
vicinity in a state of comparative cleanliness. The 
dread of them is upon every living being. Their 
entrance into a house is soon known by the simul- 
taneous and universal movement of rats, mice, 
lizards, Blapsidae, Blattidae, and of the numerous 
vermin that infest our dwellings." It is alleged that, 
in former tinjes, one native method of executing 
criminals was to tie them up in the path of an 
advancing army of these ants, a gruesome practice 
which should have proved an effective deterrent to 
serious offences. 

Oates, in his " Naturalist on the Amazons," gives 
^ a graphic account of the habits of somewhat 
similar South American foraging ants (species of 
Eciton), where the workers are of two kinds, " large 
heads" and '‘small heads," the former possessing 
particularly powerful jaws. Bates speaks as follows 
of the commonest Brazilian species, in which eyes 
are present : " These Ecitons are seen in the pathways 
of the forest at all places on the banks of the Amazon, 
travelling in dense columns of countless thousands. 
When the pedestrian falls in with a train of these 
ants, the first signal , given him is a twittering and 
restless movement of small flocks of plain-coloured 
birds (ant-thrudies) in the jxmgle. If this be disre- 
garded imtil he advances a few steps farther, he is 
sure to fall into trouble, and find himself suddenly 
attacked by numbers of the ferocious little creatures. 

. . . Wherever they move, the whole animal world is 
set in commotion, and every creature tries to get 
out of their way. . . . The main column, from four 


1720 



Pigmy Trappers 


to stx deep, moves forward in a given direction^ 
clearing the ground of all animal matter, dead or 
alive, and . throwing off here and there a thinner 
column to forage for a short while on the flanks 
of the main army, and re-enter it again after then- 
task is accomplished.** Some species are blind, and 
these use grains of earth in the construction of 
covered roads, along which they march to suitable 
hxmting grounds. 

Many aggressive insects are made inconspictmus 
to their prey by their resemblance to surrounding 
objects, or by colours which match the surroundings. 
Good examples are to be found in the group 
{Orihoptera) of which cockroaches and grasshoppers 
are familiar examples. Among these the highly 
voracious soothsayers or praying insects (Mantidae) 
merit attention. The green or brown praying mantis 
{Mantis religiosa) harmonizes with its surroundings 
and stands patiently waiting for insect victims with 
its forelegs stretched out as if in prayer. They are 
really elective seizing organs. Dr. Sharp says : 
** This appearance of innocence and quietness . . . 
is of the most deceptive character, for the creature's 
activity consists of a series of wholesale massacres 
carried on day after day, the number of victims it 
sacrifices being enormous.** 

Many of the tropical mantids are curiously shaped 
and coloured so as to resemble the surrounding foliage 
and flowers, and a pink Siamese species when settled 
with up-turned tail on a group of similarly coloured 
dowers can hardly be distinguished from them, 

Ceveral carnivorous bugs living in fresh water are 
^ of great interest, and indefatigable as pigmy 
trappers. The pond or wayside pool, usually regarded 
as a symbol of complete placidity, is in reality a 
scene of constant carnage. Here dwells, among other 
active and bloodthirsty creatures, miniatun' tigers 
after their fashion, the water scorpion {Nepa cinerea), 
a flat brown bug with a slender spike projecting from 
its tail, this being a breathing tube made up of two 
grooved pieces, which can be pushed out of the water 
to take in air. The front legs are used for seizing prey, 
not for walking, and enable the “ scorpion to get a 
firm hold on a tadpole or small fish. The piercing 
mouth-parts are then thmst into the victim and its 
juices sucked out. The eggs of this creature are laid 
within the tissues of water plants, and each possesses 
a tuft of delicate threads that project externally 
and serve as breathing organs, absorbing the oxygen 
dissolved in the surrounding water. 

The long water-bug (Ranatra linearis) is a slender 
cousin of the water scorpion, which it resembles in 
structure and habits, Staveley says : The creature 
looks cruel and hungry, but where it stows all the 
prey for which it is so greedy is a problem.** 

Another voracious pond insect is the great water- 
beetle {Dytiscus marginalis), which not only preys 
upon various invertebrates, but also on newts, 
tadpoles, and small fishes. The unattractive wingless 
larva is even more ferocious, and possesses a formidable 
pair of sharp jaws, each traversed by a canal along 


which the blood of the victim is conveyed. Still 
larger is the great black water-beetle {Hydrophilus 
piceus), which, when a larva, is fierce and carnivorous, 
but in adult life, repenting of its turbulent youth, 
become^ a harmless vegetarian. 

As another example of the pigmy trappers we may 
take the bloodsucking leeches, greatly specialized 
aquatic worms formerly much used in medicine for 
blood-letting, and lending their name to practition^ 
of the healing art. The mouth is in the middle of ft' 
sucker, and provided with three homy saw-edged 
jaws able to make a three-rayed incision. A peculiar 
secretion, injected into the wound, prevents the blood 
of the victim from coagulating, thiLS enabling the 
leech to suck out a satisfactory meal without difficulty. 
Land leeches, which swarm among damp vegetation 
in tropical countries, such as India. Ceylon, the 
East Indies, and parts of South America, are par- 
ticularly bloodthirsty, and are said to have sometimes 
surprised and slain sleeping human beings. A case 
is on record where an entire battalion of English 
troops had to beat a hasty retreat from a leech- 
infested wood. Tliese unpleasant pests have the true 
trapper instinct, lying in wait for their prey, either 
on the ground or among vegetation. 

\ MONG the curious marine siphon worms (Gephyrea) 
is one, the green bonellia (Bonellia viridis), with 
remarkable habits. The male is a degenerate parasite 
living within the lx)dy of his robust mate, who has 
a fat green body about two inches long and shelters 
in a rock crevice. Protruding from the front end of 
this body is a proboscis, forked at the end, which can 
be stretched out to the incredible length of five feet 
in search of prey, when it looks like a slender green 
thread. Suitable victims are first seized and then 
passed down a groove on the under side of the pro- 
boscis to the mouth. 

As a final example of living traps we may take 
the sea-anemones, to be found attached to the walls 
of rock pools at the seaside. W^en contracted an 
anemone looks like a rounded lump of coloured jelly : 
in one case like a little heap of fine gravel, for little 
bits of stone stick to its surface. When expanded it 
resembles a flower (lienee the name “ anemone ’*), 
but the apparent blossom is really an animated 
stomach with a greedy mouth surrounded by circlets 
of tentacles, varying in colour with the species. 

IE tentacles are thickly studded with microscopic 
nettling organs or “ thread cells.'* Each of these 
is a minute bag full of poisonous fluid and with a long 
hollow thread coiled up inside it. Should a shrimp 
or little fish touch a tiny projection (“ trigger hair **) 
from the cell the thread is squeezed out, the skin 
of the victim is pierced by sharp barbs that first 
protrude, and the rest of the poisoned thread is then 
forced into the wound, with paralyzing effect. These** 
offensive weapons are grouped into batteries/* so 
many of them can work together. They can only be 
used once, and are constantly being replaced by new 
ones. 
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Chapter CXLVIII 


The Oldest Creatures and the Newest 

By Dr. W. T. Caiman^ F.R.S. 

Keeper of Depertmeat of Zoology, The Britieh Mueeum, South Kensington 


W HEN the doctrine of evolution became generally 
accepted it gave a new interest to those 
t5rpes of life which seem to preserve for us 
the chziracteristics of a bygone age. It seemed likely 
that by studying them we might learn something of 
the structure, appearance, and habits of the far-off 
ancestors from which living things of the present 
day have descended. 

Among animals there are a number of old-fashioned 
and primitive forms which have attracted much 
attention on this account. It soon became evident, 
however, that no livkig animal can have preserved 
quite unchanged the structure of an ancestral type. 
Evolution has not stood still for any of them, and the 
more closely they are studied the more evident 
does it become that those features which stamp 
them as old-fashioned are usually combined with 
and overlaid by others that are the products of recent 
development. On the other hand, animals which 
we regard as highly evolved frequently show in some 
parts of their anatomy structures that have ap- 
parently changed but little from the conditions 
found in their remote forefathers. If the evolu- 
tionary position of man, for example, were to be 
judged from the skeleton of the hands and feet, he 
would be assigned to a very low position among 
mammals. 

By far the most primitive of living mammals are, 
without doubt, the duckbill, or platypus, and the 
spiny anteaters, or echidnas, of the Australian 
region. Unlike all other mammals, they do not 
bear living young, but lay eggs. They are marked as 
mammals by their hairy covering (mixed with 
spines in the echnidnas) and by the fact that the 
young are nourished with milk, but in many features 
of their skeleton and other organs they are more 
like reptiles. They are much less “ warm-blooded ** 
than other mammals ; not only is the temperature 
of the blood lower, but it shows a tendency to rise 
and fall with the external temperature in the same 
way as that of a lizard or a frog. The young platypus 
has temporary teeth which are lost in the adult, 
and these teeth have much the same form as those 
of some of the earliest known fossil mammals. 


T N many respects, however, these egg-laying mammals 
are far from resembling the ancestral types. They 
are all toothless when adult, and have develop)ed very 
special methods of feeding, the platypus grubbing 
in the mud with its flattened, skin-covered muzzle 
like a duck's beak, and the echidnas catching ants 
with their long, sticky tongues. In these and other 
respects they have developed along lines of their 
own, and are far removed from the primitive forms 
whose remains are found in rocks of the Triassic 
period and of which it is sometimes hard to say 


whether they should be classed as reptile-like 
mammals or mammal-like reptiles. 

The reptiles that live to-day are only the survivors 
of what was formerly a much larger and more varied 
assemblage of animals. Many of the reptiles that, in 
the Mesozoic era, dominated the living world, 
belonged to groups that have left no descendants, 
and the very earliest reptiles which, at the end of the 
Palaeozoic era, branched off from an amphibian 
stock, 'have no representatives at -the present day. 
There is, however, one living reptile which is the sole 
survivor of a very ancient group. This is the New 
Zealand tuatera, a lizard-like creature, about two 
feet long, which formerly inhabited the mainland of 
New Zealand, but now survives only on some small 
islands off the coast. In spite of its resemblance 
to a lizard, it differs fundamentally not only from 
the lizards but from all other living reptiles in the 
arrangement of the bones of the skull, in the teeth, 
and in many other points of its anatomy. Among 
other things it is remarkable for having a well- 
developed eye-like organ on the top of its head. In 
some other reptiles a vestige of this eye can be de- 
tected, but in none is it nearly so weU developed as 
in the tuatera. 

f N rocks of the Triassic period in various parts of the 
•*“ world there are found remains of reptiles so closely 
resembling the tuatera that they are classified in the 
same Order. Even in the preceding Permian period, 
at the close of the Palaeozoic era, some members of 
this Order existed, and they can be traced as late as 
the Chalk, after which their history is a blank till we 
come to the still living tuatera. In the Triassic period 
they are found together with, and seem to have been 
related to, the earliest dinosaurs, the group of reptiles 
which became dominant in the periods immediately 
succeeding. In this way the timtera forms a . link 
with the gigantic land reptiles of the Mesozoic era. 
It does not appear, however, to have become greatly 
specialised in any direction, but remains, in all 
probability, much like its far-off ancestors whose 
relics are found in the rocks. 

One of the most important steps in the evolution 
of the vertebrate animals was that taken when some 
of them left the water and learned to breathe air 
and live on dry land. The first land animals were 
members of the class Amphibia, to which newts, 
salamanders, frogs and toads belong. AQ these 
pass the early stages of their life in the water, and 
when a tadpole changes into a frog it recapitulates 
in a general way this momentous epoch in the history 
of backboned animals. The exact mode of the 
change, however, is very obscure, and existing 
ampWbians give us only an imperfect idea of the 
great salamander-like creatures that first breathed 
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air ill the swamps of the Carboniferous forests. On 
the other hand, some of the fishes that lived about 
the same time or in the earlier Devonian period 
seem to resemble the earliest amphibians in the 
arrangement of the bones forming the roof of the 
skull and to give hints of the way in which their 
paddle-shaped fins became converted into five- 
toed limbs suitable for creeping on land. 

We must suppose, though the fossils can tell us 
nothing on this point, that these fishes were beginning 
to supplement their water-breathing gills by gulping 
air into their swim-bladders, and this transition is 
preserved for us in the lung-fishes of Queensland, 
West Africa, and the Amazons. Of these, the Austra- 
lian lung-fish (Ceratodus) is perhaps the most interest- 
ing, for its characteristic teeth are foimd in fossil 
form in Mesozoic rocks all over the world and its 
history can thus be traced back to the Triassic 
period, at the very beginning of the Mesozoic era. 
Although they come of so ancient a race, however, 
the lung-fishes had already diverged very far from 
the stock that gave rise to the amphibians. 

The farther back we go in the history of the 
animal kingdom the more obscure do the records 
become. Some of the earliest fish-like forms which 
are found in Silurian rocks seem to have had no jaws 
or teeth and no paired fins, and in other ways to have 
resembled the lampreys and hagfishes of the present 
day. Earlier than this the first vertebrates had no 
skeleton or other hard parts capable of being pre- 
served as fossils. We can only guess what they may 
have been like by the hints that we get from such 
lowly creatures as the lancelet, a little fish-like animal 
found-burrowing in sand in the sea on our own coasts 
and more abundantly in the Mediterranean and other 
warm seas. In many ways the lancelet is like a pre- 
liminary sketch of a vertebrate, though it is sp)ecialised 
for its own peculiar way of life and only the broad 
outlines of its structure are primitive. 

V^HEN we leave the backboned animals and turn to 
consider the various classes that are grouped to- 
gether as '' invertebrates the story of their evolution 
becomes still harder to decipher. The great class of 
Arthropoda {” jointed feet ”), including insects, 
spiders, crabs and their innumerable kindred, is the 
only one besides the Vertebrata which has successfully 
and on a large scale invaded the dry land. That the 
insects, for instance, came from water-inhabiting 
forms is certain, but what these forms were and how 
the transition was effected we can only vaguely guess. 
Insects of several different Orders existed in the 
Carboniferous period, but earlier remains are scanty 
and give no hints of the transition from aquatic 
ancestors. Millipedes are found in rocks of the 
Devonian period, but their remains are equally 
unhelpful from this point of view. 

Among living arthropods, however, there is one 
form (or rather a group of species) which presents 
very primitive characters and has been regarded as 
a surviving link between the worms and the air- 
breathing arthropods. This is the form known as 


peripatus, the different species of which are found 
in tropical forests in various parts of the world. They 
are soft worm-like creatures not clearly divided into 
segments, but with numerous pairs of stumpy feet 
and a pair of feelers on the front of the head. They 
breathe, like insects, by means of fine air-tubes 
(" tracheae which open on the surface of the body 
and carry air directly to the internal organs. The 
kidney tubes, of which a series is present on each side 
of the body, are remarkably like those of the seg- 
mented worms and in other parts of their anatomy 
they are very unlike other arthropods. There are 
difficulties, however, in fitting peripatus into any . 
scheme of descent which will connect it with insects, 
although the details are too technical to be discussed 
here. All that we can say is that although peripatus 
is, in most respects, a very primitive type, it cannot 
be directly linked up with any known or imagined 
ancestral stock. 


V)^iTH regard to the origin of the other great group 
of air-breathing arthropods — that of the Arach- 
nida, or scorpions, spiders, and their kindred — we are a 
little better informed. An undoubted scoiqnon has 
been found fossil in rocks of the Silurian period, and 
there is reason to believe that, unlike the existing 
scorpions which live on land and breathe air, it lived 
in water, possibly in the sea, and breathed by means of 
gills. Whether it did so or not, a great group of 
aquatic, air-breathing arthropods, known as the 
Eurypterida, which flourished throughout the 
Palaeozoic era, is undoubtedly related to the scorpions, 
and must have come from the same stock. 

Another branch of the same group, beginning at 
least as early as the Silurian epoch, leads up to the 
living king-crabs. In spite of their name, these are 
much more nearly scorpions than crabs, though their 
general appearance does not suggest this relation- 
ship. The American name horse-foot crabs ” fairly 
well indicates their shape, the back being covered 
by a broad horseshoe-shaped shield, with a long tail- 
spike behind. Kipling's entertaining tale of The 
Crab that Played with the Sea does not give an 
altogether trustworthy account of the evolution of the 
Arthropoda, but it may serve to remind us that the 
king-crabs live in the seas of Malaysia as well as on the 
eastern coasts of the United States. Fossils that 
resemble very closely the living king-crabs are found 
as early as the Triassic rocks and their unmistakable 
relatives can be traced back to the Silurian and 
perhaps to the Cambrian epochs. 


\ MONO living Mollusca none is of greater interest from 
the point of view that concerns us here than the 
pearly nautilus, the beautiful spiral shell of which is 
well known. It belongs to the group Cephalopoda, 
which includes the cuttlefishes and squids, but it is 
unlike aU the other living members of that group, not 
only in having the body enclosed in a shell which is 
divided by internal partitions into a series of chambers, 
but in having four, instead of two, gill-plumes and in 
many other points of anatomy. 
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The Oldest Creatures and the Newest 



W S.BerrldfS 

LUNG-FISH THAT THROWS A SIDELIGHT ON ANIMAL EVOLUTION 


Geologists pry into the secrets graven in the rocks. Zoologists study living animals from the forms of their eyes to the structure ot their 
feet. But they are not rivals. The one science stimulates and supplements the other. Above we have a lung-fish, the peculiarities of 
whose manner of living are dealt with in p. 491. Here we have to notice another point of importance. Tliis fish illustrates for us a 
transition from water-life to land-life which took place probably several millions of years ago. 


The nautilus is the sole survivor of what was once 
a very large and varied group. Shells differing only 
in trifling details from that of the living speefies are 
found as far back as the Trias, at the very beginning 
of the Mesozoic era, and farther back still, throughout 
the Palaeozoic era, their relatives can be traced down- 
wards to the Cambrian, almost at the beginning of 
the history of life as far as the rocks have preserved 
it. It was formerly supposed that the nautilus was 
closely related to the ammonites, of which the fossil 
shells are so abundant in the Liassic rocks in many 
parts of England from Whitby to Lyme Regis. It is 
now believed, however, that although the ammonites 
have spiral chambered shells like the nautilus, they 
belong to a different branch of the Cephalopoda and 
their ancestral types can be traced side by side with 
those of the Nautilus group as far back as the history 
of the Cephalopods can be followed. 

^HE lamp-shells or brachiopods are a group of marine 
^ animals Which, in spite of their resemblance 
to bivalve molluscs such as cockles and mussels, have 
nothing to do with the molluscs, but form an in- 
dependent group of the animal kingdom. Those 
living in the seas of to-day are only a dwindling 
remnant of the multitudes that existed in former 
ages, so that the rocks in many places are crowded 
with their shells. Several of the living species differ 
only in small details from the fossils of very remote 
epochs. In particular, lingula is represented in some 
of the oldest known fossil-bearing rocks of the 
Cambrian epoch by shells that are hardly to be dis- 
tinguished from those of the existing species. It is 
possible that, in the anatomy of the soft parts, 
concerning which the fossil shells can tell us Uttle, 
these very ancient lingulas may have differed slightly 
from those of the present day. Probably lingula is as 
good an example as one can find of an animal for 
which evolution seems to have stood still. 


We have mentioned only a few of the more striking 
examples of persistent types of animal life. There are 
many others, and they serve to show that evolution 
has proceeded at very different rates. While other 
branches of the animal kingdom were moving with 
the times and developing an ever-increasing com- 
plexity of structure and behaviour, they have clung 
to their old-fashioned ways and have managed to 
survive somehow in a world that is vastly different 
from what their forefathers knew. Why they have 
survived is a puzzling question, and to try to answer 
it is to realize how little we yet understand the 
process of evolution. It is sometimes said that these 
“ hving fossils have survived without change 
because they live in places where the conditions of 
life have been unchanging and where the struggle for 
existence has been less keen. There may be some truth 
in this, but it is not the whole truth. 

The New Zealand tuatera lives in burrows in the 
earth which it is said to share amicably with a petrel 
that nests and lays its eggs in the same burrows. 
But when the first of the tuatera stock come to our 
knowledge in the Triassic epoch no birds had, so far 
as we know, appeared on the earth. Whatever 
enemies the modern lingula has to contend with, they 
are not the same enemies that persecuted the lingulas 
in Cambrian seas, where there were no crabs or 
lobsters, no predatory molluscs of modern types, and 
no fishes at all. Had these long-lived races discovered 
some perfection of adaptation on which no improve- 
ment was possible, just as the mason’s mallet has not 
changed its shape from the days of the Pharaohs ? 
Or is adaptation to environment not so all-important 
as we are accustomed to think, and must we fall back 
on a somewhat vague suggestion of stability of 
racial constitution ? The more we consider such 
questions the less do we feel inclined to be dogmatic 
about the long and mysterious process of evolution 
that has led from the oldest creatures to the newest. 
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HEREDITY IN THE SERVICE OF THE MEAT TRADE: BULL AND COW CATTAL08 
While domestic cattle do well in the sort of territory in which they have always been rcared> it has been found that ^reat parts ot Canada do 
not seem to suit them. On the other hand, the in^genous bison or ** buffalo/’ as it is often erroneously called, thnves in these same parts. 
It was therefore decided to produce, by means of the power science provides, a race of hybrid cattle-buffalos and call them cattalos. 
The idea was to attain mass production of palatable meat from animals not needing too much attention 
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Chapter CXLIX 

The Wonder of Heredity 

By Ruth C. Bisbee 

Lecturer in Zoolofly, Univeriity of Liverpool 


T he fact that like begets like must have been 
recognized ever since man could reason at all. 
Dogs produce dogs, horses produce horses, 
rabbits produce rabbits. Tliere are no exceptions, 
and this is the great fundamental fact of heredity. 

Not only in general type, however, but also in 
small details, such as colour of hair or colour of 
eyes, parent and offspring are often remarkably 
alike. They may, on the other hand, be extremely 
unlike in regard to these very same characters. 
There is inheritance, but it seems to be erratic, 
uncertain. To a casual observer it seems to be a 
matter of pure chance whether, on any given occasion, 
a particular character will or will not be inherited ; 
and until about the middle of last century such 
inheritance was regarded as a matter of chance. 
No underlying law had yet been discovered. 

But about i860 a monk was working away quietly 
in a monastery garden in Austria, crossing different 
varieties of the ordinary garden pea and making 
observations which were to reveal to the world a 
law of heredity as definite as the laws of chemistry 
and physics. This monk was Gregor Mendel, abbot 
of a monastery in Briinn. Before his time many 
workers had exjierimented with crosses between 
different varieties of plants in order to study the 
formation and constitution of hybrids, but they had 
always given their attention to the sum total of the 
characters, and no new discoveries had been made. 
Mendel, however, con- 
fined his attention to 
one pair of alternate 
characters at a time, 
and by so doing dis- 
covered an orderliness in 
their inheritance which 
had not hitherto been 
suspected. 

He worked chiefly 
with the ordinary garden 
pea. In this plant there 
are many clearly marked 
characters by which one 
individual differs from 
another. Certain races 
are very tall, being as 
much as six feet high ; 
others are dwarfs of only 
about a foot and a half. 

In some the ripe seed is 
green ; in others it is 
yellow. Sometimes the 
coat of the seed is 
smooth ; sometimes it is 
wrinkled. And it was to 
these simple, clearly 


defined characters that Mendel devoted his attention. 

For one set of experiments he chose tall and 
dwarf plants. The tails had been found to breed 
true to tallness through many generations, and the 
dwarfs to breed true to dwarfness. He crossed 
these two varieties and obtained hybrids all of which 
were tall. He then crossed these amongst themselves, 
and obtained tails and dwarfs in the proportion of 
three to one. The dwarfs were tested and found 
to breed true for the dwarf character through many 
generations. The tails were also tested, and one-third 
of them were found to breed true to tallness, whereas 
the other two-thirds behaved like their hybrid 
parents and gave three tails to one dwarf amongst 
their offspring. These results can be seen more 
clearly in the diagram given below. 

He worked also with green and yellow seeds, 
and with smooth and wrinkled seeds, and obtained 
exactly shnilar results. 

In all these experiments there is exactly the same 
kind of result ; that is, the hybrids show only one 
character of the pair under observation — tallness, 
yellowness, smoothness. The other character seems 
to have been lost. Yet in all, vs^hen the hybrids are 
crossed amongst themselves, this lost " character 
reappears, showing that it has not been lost but 
only masked by the other. In all, too, the proportions 
in the generation are the same : one which breeds 
true for one character ; two hybrids, one which 

breeds true for the other 
character. 

Mendel called the 
character which appears 
in the hybrid the dom- 
inant, and the character 
which is hidden he called 
the recessive. Thus tall- 
ness, yellowness and 
smoothness are domin- 
ants, whilst dwarfness, 
greenness and wrinkled- 
ness are recessives. In 
order to account for the 
reappearance of the pure 
strains in the F, genera- 
tion, Mendel suggested 
that a germ cell or gamete 
carries one character or 
the other of a pair, but 
never both. This was his 
great conception of the 
purity of the gamete. 
He claimed that, 
although both the mem- 
bers of a pair of alternate 
characters are present 
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MENDEUS GREAT INHERITANCE THEORY 
By quietly experimenting with the growth of peas the Abbot Mendel, 
seventy years ago, discovered an order in inheritance as shown in these 
three wmple groups. The first concerns tall and dwarf plants, the 
second yellow and green seeds and the third smooth and wrinkled seeds 
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The Wonder of Heredity 



DOGS THAT SHOW HUMAN INTERFERENCE WITH THEIR HEREDITY 

The very fact that dogs are usually referred to by the specific name of their “ breed*” shows the important part that human influence has 
played in the heredity of these animals. Their amenability to tniining caused primitive man to use them as his allies against other 
animals, and special characteristics were soon found to result from breeding like with like. Now knowledge has reached such a pitch that 
a new breed can be rapidly evolved to order, true to the desired shape, size and colour. 


together in the hybrid, they separate again com- 
pletely when that hybrid forms its germ cells, half 
of the germ cells receiving one character and half 
receiving the alternate character. This separation of 
alternate characters is spoken of as segregation. 
Segregation and the resulting purity of the gamete 
are the two fimdamental postulates in Mendel's theory 
of inheritance. 

If this theory is correct, it is evident how Mendel's 
results were brought about. For example, in the 
cross tall x dwarf peas, the tall parent, being from a 
pure strain, would carry only tallness. Thus every 
germ cell would have the determiner for tallness. 
In the pure dwarf every germ cell would carry 
the determiner for dwarfness. When these two 
strains were crossed, a tail-carrying germ cell and a 
dwarf-carrying germ cell would come together at 
fertilisation, and the resulting hybrid would carry 
the determiners for both characters. When its 
germ cells were formed, however, half of them 
would receive the determiner for tallness and half 
the determiner for dwarfness ; no cell would receive 


both. Thus the germ cells of the hybrid would be 
as pure as those of the original pure-bred parents, 
only each hybrid would have both kinds, tail-carriers 
and dwarf-carriers. 

Now when two such hybrids were crossed together 
there would be four possibilities in regard to the 
meeting of germ cells : (i) a tail-carrying female 
cell might meet a tail-carrying male cell, giving a 
pure tall individual ; or (2) a tail-carrying female 
cell might meet a dwarf-carrying male cell, giving a 
hybrid ; or (3) a dwarf-carrying female cell might 
meet a tail-carrying male cell, again giving a hybrid ; 
or (4) a dwarf-carrying female cell might meet a 
dwarf-carrying male cell, giving a pure dwarf indi- 
vidual. Thus, if it were a matter of pure chance 
which germ cell should meet which, the result 
of the mating of two hybrids would be : one pure 
tall, two hybrids, one pure dwarf. And this is exactly 
the result Mendel did obtain. As tallness is dominant 
to dwarfness, the pure tails and the hybrids all 
look alike ; only their subsequent breeding results 
reveal their true constitution. 
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Naturally, if the number ol 
fertilisations is small, it is un< 
likely that this exact proportion 
will be produced. In, say, four 
fertilisations it may well happen 
that a dwarf-carrier meets a 
dwarf-carrier three or even four 
times out of the four. But in 
four hundred fertilisations a 
dwarf-carrier would certainly 
not meet a dwarf-carrier three 
hundred times out of the four 
hundred bypurechance. In four 
hundred cases the 1:2:1 pro- 
portion would be fairly exact. 

Mendel published his results 
in 1865 in “ The Proceedings of 
the Natural History Society of 
Briinn." The scientific world, 
however, was not at that 
moment concerned with the 
problem of inheritance, and 
consequently Mendel’s epoch- 
making discovery was passed 
over practically unnoticed, and 
it was not until 1900 that his 
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THOROUGH-BRED FOWLS : WHITE LEGHORNS AND BLACK SPANISH 

It is now known that, by the laws of heredity, certain parental characteristics are ** dominant ’ 
to others. In humans, for instance, brown eyes are dominant to blue, i.e. if one parent has 
brown eyes imd the other blue, the child will be brown -eyed. From fowls much has b<^n 
learnt about heredity. * Here, white is not dominant to black, a hybrid being ** blue/' 


paper received any attention. 
Men of science were by that 
time thinking of heredity, and 
Mendel’s work was hailed as a 
revelation. 

Since then many workers 
have carried out breeding ex- 
periments along Mendel’s lines 
with both plants and animals, 
and in a great many cases have 
obtained results very similar to 
his. There are some characters 
which may not be inherited at 
all. There are others which are 
inherited but do not seem to 
follow any known law. 
Amongst those characters at 
present investigated, however, 
the vast majority seem to show 
|xirfectly typical Mendelian in- 
heritance. In guinea-pigs, for 
example, there is great variety 
of characters. In some the 
hair is long ; in some it is 
short. In some it lies flat 
and smooth, whilst in others 
it forms rosettes. In some it is 
white ; in others black. In 
others it is agouti, or ** ticked.*’ 
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And most of these characters are inherited according 
to Mendel's law. Short hair is dominant to long hair ; 
a rosette coat is dominant to a smooth coat ; the ticked 
or agouti colour is dominant to black ; a coloured coat 
of any colour is dominant to a white coat. In rabbits 
the case is very similar. Short hair is dominant 
to long hair ; agouti is dominant to black ; any 
coloured coat is dominant to a white coat. In cats, 
also, the ticked or tabby colour is dominant to black, 
but the white coat colour is dominant to any other 
colour. And all these pairs of characters behave in 
inheritance according to Mendel's law. In all cases 
the hybrid shows only the dominant character ; 
in all cases the hybrids, when mated amongst them- 
selves, give roughly one pure dominant, two hybrids, 
one pure recessive. 

Y^k now know that the dominance of one character 
over another is not a necessary feature of 
Mendelian inheritance. There are some cases where the 
hybrid, instc*ad of showing the dominant character, 
shows a mixture of the dominant and recessive, or 
something intermediate between the two. Tims pure- 
bred white Andalusian fowls crossed with pure-bred 
blacks give " blue " hybrids ; neither black nor white is 
dominant. But when these hybrid blues arc crossed 
amongst themselves the t^’pical Mendelian proportion 
appears in the next generation, viz. : one black, two 
blues, one white. The blacks crossed with blacks breed 
true to black ; the whites crossed with whites breed 
true to white ; the blues breed exactly as did their 
bluci parents, giving approximately one black, two 
blues, one white. 

Sometimes, even when the inheritance of a character 
is known to follow Mendel’s law, most unexpected 
results appear from certain matings. In rabbits, 
for instance, the wild agouti colour is known to be 
dominant to black, so that black cannot carry agouti. 
Black is also known to be dominant to white. In 
most crosses b(*tween blacks and whites the offspring 
are all black, as would be expected ; but sometimes 
some or all of them are agouti. This seems to be a 
departure from Mendel’s law. The agouti character, 
however, appears to be the result of the interaction 
of three different kinds of detenniners or factors, 
two which together produce black and one which 
cau.ses thtr ticking of the hairs and so changes black 
to agouti. Now, if the factors for black are present 
without the ticking factor, the animal is black ; 
if, however, the ticking factor is also present, the 
animal is agouti. 

Now these factors behave quite separately in 
inheritance ; they may be together, or any one may 
be present without the other. The ticking may 
thus be present in an albino animal, but, naturally, 
in the absence of colour, it has no visible effect. 
But if a black rabbit is mated with a white one 
which carries the factor for ticking, then the black 
factors and the ticking factor may come together 
at fertilisation, and so* produce an agouti instead of 
the expt:*cted black. An even more surprising result 
is obtained when two pure-bred albinos give coloured 


progeny. This sometimes happens with rabbits 
and guinea-pigs, and with rats and mice. Yet 
albinism is a pure Mendelian recessive to all colour. 
An albino is white because there is no colour present 
in its constitution. 

How, then, can two albinos give coloured off- 
spring ? Occasionally, both in plants and animals, 
“ sports ” arise — individuals with new characters. 
These new characters often seem to be the result 
of the loss of one or more factors from the germ cell 
of the parent. Thus black has almost certainly 
arisen from the wild grey or agouti by the loss of 
the ticking factor. And black itself seems to be 
the result of the interaction between a factor which 
gives rise to a colour base and one which gives rise 
to a colour developer. A strain of albinos may arise 
from a strain of blacks, therefore, by the sudden 
loss of the colour developer ; and these albinos 
will still carry the factor for the colour base. Bred 
amongst themselves, however, they will remain 
perfectly true breeding for albinism, for the whole 
strain will lack the colour dt'veloper. Similarly, 
another strain of albinos may arise from black 
by the loss of the colour base ; these will retain the 
colour developer. They will breed true generation 
after generation if bred amongst themselves, for 
none of them possesses the colour base. If, now, 
members of these two different true breeding albino 
strains are mated together, they will give black 
offspring, for at fertilisation the factor for the colour 
base and the factor for colour developer will be 
brought together, and colour will consequently 
develop in the resulting individual. 

C UCH cases of unexpected results from the mating of 
^ pun' bred parents are fairly common and, at first 
sight, seem to contradict Mendel's law. They are 
usually spoken of as throw-backs or reversions to 
ancestral type. They are cases of reversion, but on 
careful analysis they are usually found to support, 
rather than to contradict, Mendel's law. They are 
the results of the recom lunation of certain factors 
which have been separated from each other in two 
different strains, but which were all present together 
in some common ancestor. The crossing of these 
two strains has brought all the factors together again 
and has so produced the ancestral character. By 
complicated experiments it is po.ssible to trace out 
the history of the different factors involved and to 
show that, together or apart, they are steadily 
following Mendel’s law through generation after 
generation. 

The facts of Mendelian inheritance are, then, 
firmly established ; and nothing in our pre.scnt 
knowledge is opposed to Mendel's original explanation 
of these facts as being due to the segregation of 
characters in the hybrid and the resulting purity of 
the germ cells. When Mendel put forward this 
explanation he had no idea how this segregation of 
characters was brought about ; he only saw, from 
the facts of inheritance, that it must take place. 
Since his time, however, our knowledge of the 
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Structure of plants and animals 
has greatly advanced, and now 
we do know a mechanism by 
which separation of alternatt? 
characters could be brought 
about. 

Tlie tissues of nearly all 
plants and animals are built 
up of small units of living 
matter called cells. They are 
invisible to the naked eye, but 
are clearly visible under a 
microscope. Within each cell 
there is a specialised part, 
called the nucleus, which is 
surrounded by a thin membrane 
and which is chemically differ- 
ent from the rest of the cell. 
Wlien a tissue is cut into fine 
sections and stained with cer- 
tain dyes it is found that small 
granules inside the nucleus stain 
more deeply than the rest of 
the cell. This deeply staitiing 
material is called chromatin. 
Now all cells arise from the 
divisi(.)n of pre-existing cells 




Neville Kinifiiton 

HYBRIDS: “TIGON” AND ASS-ZEBRA 


At the Zoological Gardens in London there has been produced a most interesting hybrid between 
a tiger and a lion. It has been dubbed the “ tigon ” (bottom). It is decidedly not a noble- 
looking beast, is very long in the leg, where the stripes arc? most prominent, and of a general 
sandy hue. Such a “ cross ” could never have occurred in Nature. Above is an ass-zebra. 


and during such division the 
deeply staining material within 
the nucleus behaves in a 
peculiar way. It first becomes 
concentrated into a definite 
number of small bodies called 
chromosomes. These differ in 
shape and size, but there are 
usually two of each kind. 
When a cell divides into two, 
each chromosome also divides, 
half going to each new daughter 
cell. Thus the number is kejit 
constant throughout succc.ssive 
divisions. 

When the germ cells are 
maturing, however, they under- 
go one division which is difter- 
ent from all other in that every 
chromosome remains whole, 
but one member of each pair 
goes to each daughter cell. 
Thus a germ cell has only one 
member of each pair of 
chromosomes. If the chromo- 
somes carry the determiners 
of Mendclian characters, this 
separating of the members of 
each pair of chromosomes 
during the formation of the 
germ cgll will bring about the 
very segregation of characters 
which Mendel postulated. 
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Whatever may be the explanation ot Mendelian 
inheritance, however, the facts remain the same and 
the importance of the discovery of Mendel's law can 
scarcely be over-estimated. 

It has thrown a flood of light on our conception 
of evolution. Many writers have claimed that evo- 
lution must have taken place to some extent by the 
perpetuating of new characters which have arisen in 
nature as " sports." There was always the objection. 


so inherited, a pure-brecding strain can be estab 
lished in minimum time, at a minimum cost, and 
with almost absolute certainty. Also, with our present 
knowledge, characters can be separated or brought 
together in almost any desired combination by 
making the necessary crosses. Naturally, ail this 
is of the utmost importance commercially. 

In regard to the human race, too, there are many 
new problems to face in the light of Mendel's dis- 
covery. Certain human 
characters are known to 
follow Mendel’s law. Blue eye 
colour is recessive to brown ; 
certain types of feeblemind- 
edness are recessive to the 
normal condition ; night blind- 
ness, colour blindness and 
deaf mutism all seem to follow 
Mendel’s law. Now eye 
colour is perhaps of little 
importance to the race, but 
feeblemindedness is a grave 
social and economic menace. 
When the mode of inherit- 
ance of a character is known, 
however, it only remains for 
the conscience of the people 
to decide whether it .shall be 
weeded out or allowed to 
remain. In human beings, as 
in animals and plants, the 
importance of the right kind 
of parentage cannot be over- 
estimated. 
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however, that such characters 
would quickly be lost by cross- 
breeding. But we now know 
that characters that follow 
Mendel's law are not so lost. 
They may be hidden in one 
generation, but they appear 
again in succeeding generations 
unaltered and true-breeding. 
They are, therefore, well able 
to establish new strains and so 
to make their contribution to 
the proce.ss of evolution. 

Mendel’s discovery has also 
completely revolutionised 
''tock -breeding. In the past 
breeders worked by a slow pro- 
ress of selection. Sometimes 
they succeeded ; often they 
failed. Now, however, when 
a desirable character is found, 
in plant or animal, a very 
few crossing experiments 
suffice to show wl^ether 
or not it is inherited according 
to Mendel's law. If it is 



HEREDITY USED TO PRODUCE GOOD FOOD AND CLOTH 
Domestic sheep are always called “ silly.” Wild sheep, on the other hand, are anything but 
silly, and yet both come ultimately from the same stock. The difference is caused by heredity. 
Wild sheep are bred from the strongest, most agile and most intelligent parents, because all 
the silly ones were eaten by enemies. Here we have some prize domestic specimens 


I 732 




Chapter CL 

High Jumpers and Long Jumpers 

By Edward Step, F.L.S. 

Author ol “By Seashore^ Wood and Moorland 


W HEN we read the reports of Olympic games, 
and similar athletic gatherings, we learn 
with pleasure that whilst Brown has added 
to his sporting fame by establishing a new record for 
the high jump. Smith also has covered himself 
with glory by outdistancing all predecessors in the 
length of his leap. We are greatly interested in 
these achievements, not necessarily because we are 
ourselves athletes — a very small percentage of the 
race can make such a claim — but perhaps from a sub- 
conscious feeling that it is good that a few of us are 
keeping our physical powers at the maximum in an 
age when mechanical transport is tending to the 
mu.scular degeneration of the race. 

Although in most of the classes of animal life 
we find that certain species have developed con- 
siderable leaping powers, both vertical and horizontal, 
it is not probable that man in his uncivilized state 
had much occasion for the high jump, though the 
long jump must have been useful often for the 
crossing of streams and chasms in the days before 
he had invented the bridge. 

To many of the wild creatures below him, however, 
the power to leap in the pursuit of prey or as a means 
for esca|)iiig from their natural enemies must have 
been most valuable ; and so we find the springing 
character retained in certain groups of animals, 
ranging downwards from the mammals td molluscs, 
insects and crustaceans. With 
modern man and his hunting 
horse the accomjjlishrnent is 
mainly a matter of s})ort, re- 
quiring practice for its develop- 
ment and continuance ; but 
with the wild animals the 
power is inherited, and their 
habits keep the muscles con- 
cerned in full efficiency. 

It is among the mammals, 
of course, that the most im- 
posing exjx)nents of jumping 
are to be found, owing to their 
superior size attracting our 
attention ; but for at least a 
hundred and fifty years it has 
been the practice in numerous 
natural history books to exalt 
the leaping powers of the flea 
at the expense of relatively 
feeble man. It was said that 
the nimble insect can leap to 
the height of a foot, which is 
a hundred times its own length, 
and that if a man of six feet 
could make a similar vertical 
spring it would carry him well 


over St. Paul's. (Mitzmain, a recent investigator, 
says the flea’s vertical leap is only seven and three- 
quarter inches, though horizontally it can accomplish 
thirteen inches.) But the comparison is misleading 
and worthless, because it ignores the respective 
weights the two performers have to lift. 

The kangaroos provide us with the most striking 
examples of jumping beasts, owing to their habit 
of going about on two legs in an almost erect attitude, 
the two largest species standing about five feet 
high, and using their huge, stiff tails as the third leg 
of a supporting tripod. The fore-limbs are small 
and take no part in locomotion, being used only 
when the animal is grazing. 

get over a country covered with patches of 
scrub alternating with tall grass, kangaroos do 
not attempt to walk or run, but proceed by a long 
succession of jumps which have been recorded 
variously as fifteen to twenty and even thirty feet. 
They are enabled to make these mighty bounds by 
the great development of the muscles of the hinder 
thighs and the loins. These long jumps, however, 
are not quite so great as is claimed for the per- 
formance of the well-trained hunter horse, which is 
estimated to be between thirty-three and thirtv- 
seven feet when a ditch or fence has to be taken i i 
the course of the run. But, in justice to the kan- 
garoo, it should be pointed 
out that the hunter is not 
able to repeat his f at at .short 
intervals, as do the kangaroo 
i and jerboa ; his weight is too 
great for such exertion. 

A similar type of structure 
I is common to several other of 
the marsupial beasts of Aus- 
tralia, including the kangaroo’s 
near relations, the wallabies 
and the smaller kangaroo rat, 
j which has very long hii d feet 
and advances by rtpeated 
great bounds. This last-named 
must not be confounded with 
I the kangaroo rat of North 
America, which is a true 
i gnawing animal or rodent, and 
allied to the Old World jerboa. 

The bandicoots, also marsu- 
pials, but with less dispropor- 
tion between the fore and hind 
legs, get over the ground 
rapidly with a movement that 
is half rqn and halt jump. The 
j uinping pouched mouse, 
another marsupial of smaller 



A BUCKING STEER 

With all four powerful legs springing together and 
the great spine working in conjunction wiUj them 
in a series of “ bucks,” the steer bounces like a ball 
in its efforts to dislodge the cowboy rider. 
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FINE RUNNING JUMPb MADE BY DOGS 

Now that thousands oi pounds arc lost aod won every year at greyhound racing over hurdles, 
the jumping powers of dogs are brought forcefully before the public Wliile some breeds like 
that of the greyhound spc(’ialise in the running jump, others are better at a standing “ take-off.” 
Here are two dogs showing off their powers over a hurdle and a fence respectively, 




m 




size, has the power of continu- 
ous leaping, though it cannot 
use it as do the kangaroos for 
surmcjunting bush ; but it is 
considered that its saltatory 
motions are baffling to the 
birds of prey that are its 
chief enemies. 

Turning to the rodents or 
gnawing animals, which include 
the true mice, squirrels and 
rabbits, we have a well-known 
example of the high and long 
jumper in the jerboa, whose 
short fore limbs are in strong 
contrast with the excessively 
long and bony, bird-like hind 
legs, whose feet have only three 
long toes. In entire length the 
jerboa measures about a foot, 
but about seven and a half 
inches of this length is contri- 
buted by the slender, tufted 
tail, which is useful as a 
balancing organ in the jerboa's 
hop])ing walk and its long 
jumps ; every leap takes him 
about nine feet farther from 
his pursuer. Like many other 
of the rodents, the jerboa is 
also a burrowing animal. 
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FOUR-LEGGED AND TWO-LEGGED JUMPING 


Although the kangaroo uses only one pair of legs for its jumping, yet tliis animal is renowned as 
one of the finest performers in the animal world. Except when browsing the leap is its ordinary 
mode of progression .ami some specimens are credited with “ long jumps ” of thirty feet. The 
dog seen above is clearing a number of forms with a combined long and high jump. 


The Cape jumping hare or 
“ springhaas resembles the 
jerboa on a larger scale, for its 
entire length is nearly three 
feet, of which one-half is a 
stouter, more hairy tail than 
that of the jerboa. Also a 
bur rower, it makes very long 
leaps when above ground. The 
North American jumping 
mouse, though its long hind 
legs do not appear to exceed 
the front ones greatly, is a 
very capable * leaper, covering 
from three to five feet at a 
bound. The kangaroo rat, of 
the same country, has long 
hind limbs which it uses on 
occasion for similar exercises. 

The hare, that often makes 
high jumps when coursed, has 
been known to take success- 
fully the long jump across 
ditches four yards wide. 

Among the insect - eaters 
there is the African jumping 
shrew (also known as the 
elephant shrew, by virtue of 
its long proboscis), which has 
long hind legs enabling it to leap after its active prey, 
and to get quickly out of the way of pursuers. A 
larger member of this family, the colugo of the 
East Indies, is enabled to take long horizontal 
leaps by a mechanism that is quite different. 
From the neck to the tail-tip on either side, and 
connected with all the feet, there is a broad 
expansion of skin which, when the limbs are 
extended, forms a parachute. 


The animal lives in the tree-tops ; and when it 
wishes to change its feeding quarters, instead of 
descending one tree and climbing another, it leaps 
the intervening .space direct, though the distance 
may be as much as two hundred feet. The initial 
impulse is provided by the muscles of the chest and 
loins, and the creature then planes across to its 
objective. The unrelated flying squirrels of the 
same region, and the flying phalangers of Australia, 
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DARING JUMPS FROM GREAT HEIGHTS BY DOG AND MOUNTED HORSE 

Though some animals dive for the fun of the thing, especially those with a strong disposition to play, like the otter, yet diving must be in 
most cases a distasteful business only performed under stress of danger. Even a hippopotamus will precipitate itself from a high bank in 
such a moment. Such a manoeuvre, from the spectacular point of view, of course, puts the dive-loving sea-Hon in the shade, but animals can 
be trained to perform diving feats as we see here, though to persuade such a nervous creature as a horse to do so is an achievement. 
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have similar arrangements. The flying of their 
names is deceptive, for they cannot rise into the 
air, though they can extend their almost horizontal 
leap or make a sloping descent from a height. In 
this respect they greatly resemble ordinary squirrels, 
which have no skin-flaps to assist them. 

.The goats, sheep and antelopes are a very agile 
and sure-footed race, and many of them possess 
considerable jumping powers, using them in places 
where it would be very dangerous for most bulky 
animals to do more than put one cautious foot 
slightly in advance of the 
others. These, instead of trust- 
ing to the muscles of one pair 
of limbs, bring the four feet 
close together and unite the 
muscular powers of all the 
limbs in one effort. 

The chamois, for example, is 
undeterred by the chasms and 
precipices of the mountains he 
affects ; he leaps across wide 
gulfs and, if necessary, lands 
upon a very small area, his feet 
being planted firmly together. 

The little African klipspringer, 
or rock jumper, can do much 
the same, and will leap with 
ease to ledges or peaks that are 
two or three times his own 
height above him. 

The great cats, lion, tiger 
and leopard — ^though built on 
a plan very different from that 
of some of the leaping animals 
mentioned — are good exponents 


of the long, rapid jump. The legs, made to appear 
rather short owing to their relatively great girth, 
scarcely indicate their capabilities in this direction ; 
but the long, supple spine and the muscular develop- 
ment of the shoulders, loins and limbs enable them 
after a patient stalk to hurl themselves suddenly 
upon their prey, with an accurate estimate of the 
distance to be covered. 

The huge and heavy marine mammal, the cachalot, 
or sperm whale, one of the largest of all beasts, is 
able by a few strokes of its tail-flukes to leap com- 




POWERFUL HIND LEGS MAKE THE FROGS VERY DIFFICULT TO CAPTURE 

The small child who, attracted by the pretty markings of the frog, tries to catch one, or the angler who, in following the excellent advice 
of the great Walton, essays the same feat to provide himself wth bait, arc immediately treated to a fine object lesson in the leaping powers 
of the animal. The common frog of the English meadows can jump eighteen inches or so off the ground, while the much larger bull frog 

of the United States (top) is said to- clear five feet when put to it. 


1737 




1738 



High Jumpers and Long Jumpers 


pletely out of the water and to 
repeat the performance several 
times, although its weight is 
more than a hundred tons ! 
The more graceful gambols of 
the dolphins and porpoises are 
effected by similar means. 

Coming to the lower classes 
of the backboned animals, we 
find some power of horizontal 
leaping in the lizards ; and this 





r over the ground quickly by a continu- 
ous series of short, heavy jumps. 

The more gracefully-built frog with 
his longer legs can take leaps tliat are 
both high and long. Our own common 
species ordinarily lifts its body a foot 
and a half to two feet off the ground ; 
hut the bullfrog of America is said to 
; take a high jump of five feet, and to 
land at a distance between six and ten 
starting-point. 

There has always been, and to some 
extent there still is, a good deal of 
controversy as to whether the move- 
nients of the flying herring above the 
w. H. Berridge surface of the sea are to be considered 


SPRINGHAAS OR CAPE JUMPING HARE real flying effected by muscular 

Res(?nibling a jerboa cm a large scale the springhaas, or Capo jumping hare, measures movements of the long wing-liko finS 
nearly three feet from nose to tip of tail, of which the tail takes up about eighteen , " . " i r j • . v ’ 

inches, rhough called a hare, this animal burrows like a rabbit and, when frightened, or a leap COntltlUCd tor a distance by 


iiiakes for its underground home at great speed by moans of long, 

is shown in their structure by the superior length 
of the hind limbs and their thicker, more muscular, 
thighs. On the ground this leaping is combined 
with running, and they are enabled by such very 
swift movements to elude pursuers by the rapid 
taking of cover under stones or amid dense vegeta- 
tion. Frequently, however, it may be observed as 
a pure leap ; as, for example, wlien the common 
little viviparous lizard of our heaths, having climbed 
the stems of the heath shrubs, leaps across the 
intervening plants to reach another desirable top- 
shoot, gripping it firmly with its long fingers and toes. 

In the heavier, more bulky, toads and frogs we have 
better opportunities for comparing jumping methods 
and the mechanism by which they are accomplished. 
The toad is the more heavily built, with thick, power- 
ful limbs, but their use is mainly for the scraping of 
shallow pits in which he can lie with his back level 
with the ground. The hind legs, though longer than 
the combined length of head and body, are more 
adapted for walking than for leaping ; but in the 
evening, when he is active, we may see him getting 


rapid jumps. the fins acting as planes supporting the 
fish. Much good evidence has been 
given in support of each view ; but whether the 
fins are worked as wings or not — ^probably they 
are — it is certain that the initial movement from 
the sea is accomplished by a great leap, impelled 
by the tail-fin. It is estimated that by these means 
the flying-herring may be carried through the air to 
a distance of five hundred feet I Very similar is 
the case of the flying gurnard, 

Salmon and sea trout, in their determination to 
reach the shallow upper waters of rivers for the 
purpose of depositing their eggs in the clean gravel, 
have to make great vertical leaps up falls and over 
weirs. This is accomplished mainly by the powerful 
muscles of the tail and the alternate bending and 
straightening of the body. Sir Herbert Maxwell, 
who has a very intimate acquaintance with salmon, 
says that six feet is the limit of the fish's leap, a 
waterfall of seven feet being too high for it to sur- 
mount ; others, however, assert that ten feet is not 
too high to discourage it. Pictures with further 
particulars of these leaps are given in pages 496 and 
497 of this work. 


1 739 


High Jumpers and Long Jumpers 



f ■. 







_ ^ Leo Wixlxttiwy 

nn, 1 , u. JUMPERS SHOWING OFF THEIR POWERS 

leaps out of wator have always been describctl as sportive, really comes 
up to the surface to breathe, for it is a mammal (bottom). The huge herring known as the 

soSras the Tarpon fishing oif the Florida^coast is famous 

sport as the fish, often scaling 2 cwt., leaps ten feet out of the sea to shake off the hook (top). 


Not unlike the sustained leap of the flying fi.shes 
is that of the flying squid, though there are here no 
movable fins to assist it. This marine mollusc has at 
the end of its back a united pair of triangular flaps 
which look like a huge arrowhead. Wlien pursued by 
big fish, the squid ejects water forcibly through its 
funnel forwards, which has the effect of sending it, 
rear-end foremost, out of the water ; and the flaps 
support it for some distance through the air. 

A few other molluscs have leaping powers of a sort, 
differing from those mentioned. Some of the larger 


species of cockle, though the 
large, muscular foot is used 
chiefly for pulling the bulky 
shells down into mud or sand, 
can employ it on occasion as a 
spring by whose sudden exten- 
sion the animal in its shell 
jumps a short distance. The 
lighter scallops, with their 
thinner, flatter shells, have 
another method for shifting 
their quarters. The two valves 
of the shell are closed by means 
of a very powerful muscle 
which connects them, but its 
powers are opposed by an 
elastic ligament at the hinge 
that strives to keep them open. 
When the usually open valves 
are closed with a snap, the 
scallop is sent flitting through 
the water to a distance of 
several feet, when the action 
may be repeated again and 
again without the mollusc 
coming to rest. One of the very delicate thin- 
shelled land snails, known as the pellucid glass snail, 
has a protective trick of giving a jerk of its tail 
to its support, which has the effect of making the 
snail jump shortly sidewise into the surrounding moss, 
where it escapes notice. 

It is among the insects that we find the most 
numerous examples of jumpers and leapers, and of 
these the most striking and best-known are the grass- 
hoppers, locusts and crickets. Here the hindmost of 
the three pairs of legs are lengthened greatly, and 
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their thighs are much thickened 
to accommodate the mass of 
muscles by which they are 
worked. Held to its support 
by the hooks and pads of the 
jointed foot, the flexed leg is 
straightened suddenly, with the 
result that the heavy body is 
thrown into the air. If neces- 
sary, this effort can be seconded 
by a stroke or two of the 
wings, which lengthens the leap 
considerably and brings the 
insect to a distant gra.ss-stem, 
upon which it alights with 
certainty. 

Numerous members of the 
great bug family share this 
leaping power, and familiar 
examples are to be found in 

the frog-hoppers, which in the SAILFISH AND TARPON LEAP FOR LIFE WHEN HOOKED 

nymph stage hide themselves off Miami, Florida, the hshing is good. The sailfish (bottom), for instance, is a totigh customer, 
hv nrnHnrinp thp cn - rnllpH saiMike dorsal fin gives it its name. The tarpon (top) owes its popularity as a game fish to 
® . its leaping habits when hooked. It has happened that a fisherman who has gone alone has had 

. CUCkOO-Splt of our garden his canoe sunk by a tarpon crashing down on it. 

plants. There is not here so 

marked a difference in the size of the hind legs of the cabbage tribe, and exhibit the same methods 

compared with the others, but the leap is high enough for eluding capture. An original form of leaping 

and quick enough to take the hopper beyond the is that in vogue among the skipjacks or click-beetles, 

reach of the bird’s bill. These neat, polished beetles have a strange penchant 

Some of the beetles also have jumping powers, for falling on their backs after flight, in which position 

which are indicated usually by the thighs of the most beetles have a difficulty in righting them- 

hinder legs being enlarged, as in the grasshoppers. selves and become an easy prey for insectivorous 

A small example is familiar in the misnamed turnip- birds. But the skipjacks have a spring arrangement 

flea, so destructive to the young foliage of the in the fore-body by which this portion and the head 

vegetable whose name it bears. Several related are jerked violently against the ground, sending the 

species are equally obnoxious to cultivators of any beetle into the air and enabling it to right itself. 
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MARSUPIAL ANIMALS THAT ARE CONFINED TO A SMALL PORTION OF THE WORLD 


channel of the ocean some 25 miles wide that rules a definite line of demarcation between two entirely different faunas. 
^yalla^es runs between the islands of Bali and Lombok. It is continued between Bonjeo and Celebes. To 
east ot the Jme the animals are of the Australian type that was cut off from fresh invasions of other types so long ago that they have kept 
uistmct. Here are three marsupials, an Australian opossumj a tree kangaroo (bottom right) and a wallaby (top). 
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Chapter CLI 


The Geography of the Animal World 

By Dr. Marion Newbigin 

Author of “ Animal Geoflraphy ” 


I T is one of the simplest facts of observation that 
all animals, to a greater or less extent, are fitted 
for the surroundings in which they live naturally. 
Thus, deer are fitted for life in wooded country, 
and there are many deer in the forests of Europe, 
of temperate and tropical Asia, and of North America. 
Can we assume then that in any part of the world 
where forests or park-like country exist there we shall 
find deer ? Africa south of the Sahara has vast 
tracts of wooded land, yet throughout its length and 
breadth there are no deer. Australia has great belts 
of bush but has not a single deer. Nor is this an 
isolated case. We think of the tiger as the typical 
jungle beast, and know that it does haunt the jungles 
of India. When we form a mental picture of the 
jungles of Africa the temptation is great to people 
them also with tigers, and not a few imaginative 
writers succumb to the temptation. But there are 
not now, and there never were, tigers in Africa. 

The dense equatorial forest of the Amazon basin 
shows in many ways a close analogy to that of the 
Congo basin ; but the difference between their 
faunas is profound. No elephant, no rhinoceros, 
no gorilla lives in the Amazon area, but it contains 
animals like sloths, howling monkeys, little furry 
marmosets, and others which arc equally unknown 
to tropical Africa. Clearly, then, while it is true 
that animals are suited to their habitats, it is not 
nece.ssarily true that a particular habitat will be 
occupied by the animals which seem best fitted to 
the conditions prevailing there. 

The same conclusion can be reached by following 
another line of argument. Wild cattle and wild 
horses, in their respective habits, their bony structure, 
their digestive organs, and so on, arc admirably 
fitted for life in wide, open, grassy plains, which 
yield the food they need, and permit them to move 
from place to place as they exhaust the grass of a 
particular area. In their different ways, indeed, they 
may be said to represent the perfect adaptation to 
life in the world's grasslands. Such grasslands cover 
wide areas in South America, no less than in Asia 
and Africa. But South America has no native cattle 
or horses, though when introduced by man both 
throve in a fashion that shows that their absence was 
not due to unsuitability of climate or relief, or to 
insufficient food. We have to find some other reason. 

ID UT the problems of animal geography would not be 
^ half so interesting and so complex if we only had 
to deal with facts like these. The faunas of tropical 
and sub-tropical South America, it is true, are very 
different from those of Africa After all, however, 
the two countries are remote from each other, and 
why should we expect their animals to be identical, 
even if in parts the climate and relief are closely 


similar ? The great plains of South America had no 
cattle, no sheep, no horses, no donkeys, no goats, 
till man brought them there, have never carried the 
vast herds of antelopes which graze the plains of 
Africa. But they were not empty, for they fed 
great numbers of rodents (animals related to beavers, 
rats, mice, rabbits, etc.), such as the viscachas of the 
Argentine pampas, which were admirably fitted, 
along their own lines, to take advantage of the 
natural conditions. 

Are wc, then, to conclude that regions remote from 
each other will always have very different faunas, 
and adjacent regions similar ones ? South America 
will again afford us examples showing that the 
generalisation is too hasty. We have spoken of the 
apparent poverty of its fauna, particularly so far as 
the larger hoofed animals are concerned. But there 
arc exceptions. 

In the forests of Brazil, Paraguay, and Northern 
Argentina there lives a tapir, originally described 
by Linnaeus as a terrestrial hippopotamus. But a 
hippopotamus is a kind of pig with four toes on each 
foot, while a tapir resembles a rhinoceros in having 
only three toes on the hind foot, as well as in other 
ways. Another kind of tapir lives high up on the Andes 
of Columbia and Ecuador, and two other species in 
Central America, one extending northwards into 
Mexico. South and Central America have thus four 
kinds of tapirs. 

No tapirs occin* in Africa or India ; but it is a very 
remarkable fact that the forests of the Malay penin- 
sula, with those of the adjacent islands of Sumatra 
and Borneo, do contain a tapir. It is larger than any 
of the American forms, and is curiously coloured ; but 
in all essentials of structure it is closely similar to the 
New World forms. The living tapirs thus illustrate 
what is called discontinuous distribution. They fall 
into two groups, separated by a distance equal to about 
half the circumference of the globe, and within this 
intervening region no tapir or tapir-like animal now 
exists. Further, while there are four kinds of tapirs 
in Central and South America, and the tapir stock 
there has a wide extension m latitude north and 
south of the equator, and a notable range in altitude 
from the low-lying plains to a height of from seven 
to eight thousand feet above sea-level, in the Malay 
region there is but a single species with a remarkably 
restricted range. 

Almost as striking an example of discontinuity of 
distribution is furnished by the camel family. True 
camels no longer exist in the wild state, but it is 
believed that the larger, one-hiunped form was 
originally a native of Arabia, while the two-humped 
Bactrian camel came from the deserts of Central 
Asia. There are no camels or camel-like animals in 
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REINDEER AND HIPPO OF RESTRICTED RANGE 

Reindeer may be said to have a restricted range in that naturally they are confined to Eurasia, 
though extending for thousands of miles there. But lately man has artificially increased their 
range to a new continent by introducing them into North America, where they thrive. The 
upper photograph shows the hippopotamus confined also by Nature to one land inass — Africa 


North America, but in the 
western and narrowed southern 
part of South America llamas 
occur, of which there are two 
wild species and two domesti* 
cated races. Strictly speaking, 
llama is the name of one ol 
the latter, but we may con- 
veniently use it as a general 
name for all. Llamas are 
animals closely related to the 
camel, but differ in the smaller 
size and the absence of any 
hump on the back. Tlie range 
of the wild forms is wide, alike 
in latitude and altitude, for 
llamas arc intolerant of great 
heat, so that in equatorial 
regions they live high up on the 
Andes, while in the cool south 
they descend to sea>level. In 
the mountains they take the 
place in nature occupied else- 
where by sheep, with which they 
are sometimes confused. It is 
a very remarkable fact that 
while both North and South 
America have a mountain back- 
bone in the west, in North 
America we find sheep as the 
characteristic hoofed animals of 
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THE ELEPHANT IS FOUND IN WIDELY SEPARATED PARTS OF THE WORLD 

Burma, Siam and India are inhabited by one sort of elephant and Equatorial Africa by another, seen here. Between these two territories 
ft wide gap is fixed in which there are now no elephants. But at one time there seems to have been another race of these beasts in 
North Afnca and the remains of a dwarf species have been located in one of the Mediterranean islands where they had been cut off by the 
influx of the sea. There arc still, too, pigmy elephants in parts of Central Africa. 
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JAGUAR OF RESTRICTED RANGE AND THE WIDESPREAD LEOPARD 

The cat tribe has successfully established itself all round the globe. The only considerable 
land masses from which it is entirely absent are Australia and Madagascar, Below is the 
only in South America, and above, the leopard, which has spread almost all over 
Africa and through a large part of Asia. Once it seems to have maintained itself in Europe 


this mountain belt, as they 
are also of the high mountains 
of Asia, but in South America 
there are no sheep, but instead 
llamas, whose nearest allies live 
in the deserts of the Old World. 

These examples show us that 
we cannot explain differences 
in the faunas of two areas 
merely as a result of their 
separation in space, for tapirs 
occur in South America and in 
the Malay region, which arc 
widely separated. Nor can we 
say that continuity of land 
surface necessarily involves 
similarity of faunas, for thpugh 
North and South America are 
linked together by land, and 
resemble each other in the 
presence of a western mountain 
belt, their faunas are markedly 
different. 

When, instead of looking at the 
faunas of particular areas we con- 
sider world distribution, other 
peculiar facts emerge. Some 
animals, like some plants, seem 
able to make almost any part of 
the surface serve their needs, 
and are thus very widespread 
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Others are limited to particular, 
often small, areas, as though 
they required conditions so 
delicately adjusted that they 
occurred in these places and 
nowhere else. Examples of such 
highly localised forms are most 
frequent in islands, especially 
islands remote from land masses. 
Thus, certain of the Hawaiian 
islands contain a number of 
different kinds of tree-snails 
belonging to a family repre- 
sented on no other part of the 
earth's surface. 

These snails, which have 
beautifully coloured shells, arc 
nocturnal, rarely leave the trees 
on which they live and feed, and 
are found only in damp woods 
so that the clearing of the land 
for cultivation leads to their 
disappearance. It is stated that 



some kinds are limited to small 






RACCOON AND PORCUPINE 




groves of trees, not being found elsewhere. If true, 
this is an extreme example of limited distribution. 
What is at least certain is that even within the 
archipelago the snails are distributed in a curiously 
erratic fashion. They are not present in all the islands, 
and no single species is common to two islands — 
that is, each island in which they occur has its own 
group of forms. Further, it is on the small rather 
than the large islands that most kinds occur, the 
big island of Hawaii having fewer land shells than 
some of the smaller ones. 

Another remarkable case is that of sphenodon, or 
the New Zealand lizard. It is the only living repre- 
sentative of an order of reptiles which in geological 
time was represented by a number of widely dis- 
tributed forms. It is thus a true living fossil. At the 
pre.sent time sphenodon occurs only on certain islets 
in the Bay of Plenty, where it is protected by law ; 
but it seems formerly to have lived in the main islands 
of New Zealand. Its highly limited distribution in 


While the raccoon (bottom) is confined to North America — the 
Algonquin Indians gave it the name — the porcupine (top) is found 
both in the Old World and the New. The forests of Brazil and 
Borneo each produce fine specimens. 


the Dominion is thus due in part to human action. 

What makes the case particularly interesting, 
however, is that its fossil allies once lived in Europe, 
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SQUIRREL AND AMERICAN BEAR 

The squirrel is an energetic little beast (bottom) and has planted 
itself finnly in America and Eurasia. The imported American grey 
squirrel is ousting the English red variety from its native land. 
Bears extend all over the northern hemisphere. 


As contrasted with such cases of highly limited 
distribution, we have others of successful and dominant 
stocks, apparently able to triumph over nearly all 
obstacles to universal spread. The tree-snails of the 
Hawaiian Islands, lost in the midst of the Pacific, 
have been able, as it would seem, to vary almost 
indefinitely in the absence of the checks which act 
in lands forming thoroughfares of migration. But 
their hold on their own territory is slight, just because 
the different forms are adapted to life in very cir- 
cumscribed areas, and any change in that area brings 
the probability of extinction. The sphenodon of 
New Zealand, on the other hand, seems to belong to a 
dying stock, one which has lost the power of variation. 
But the bam or screech owl of Britain and most of 
Europe, occurs over the greater part of the globe, 
even in Australia, though that island continent has 
for the most part a fauna of its own, entirely different 
from that of any other part of the world. The screech 
owl rims into local races in different parts of its vast 
range, and changes its habits also to fit itself to local 
conditions, but there is no evidence that the different 
races are fixed ” — that is, incapable of free inter- 
breeding. It thus affords an example of a species 
practically cosmopolitan in its range. 


in Great Britain as well as in France and Geqnany, 
and that at the present time it is the only ^repre- 
sentative on the face of the earth of a vanished stock 
There is something which appeals to the imagination 
in the idea that the ancestors of this primitive little 
creature crept southwards and ever southwards in 
search of a land where safety'"<?f)uld be found. That 
safety the lizards found for a time in New Zealand, till 
they were followed there first by the Maoris, and later 
by the white man, when they lost ground rapidly. 


A MONO mammals the leopard is an example of a 
form with a very wide range. It extends 
through the whole of Africa, a large part of Asia, 
avoiding, however, the plateau of Tibet and not 
reaching Siberia, and seems formerly to have ex- 
tended into Europe. 

Even more interesting^ in a sense, is the distribu- 
tion of another of the great cats, the puma of the New 
World. This ranges from BritLsh Columbia and 
New England in the north, to Patagonia in the 
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YOUNG OSTRICHES HATCHING OUT, AND IN THE PARENTAL NEST 
When the story-tellers of olden time wished to invent some fabulous bird of enormous size they usually pictured it as being of more or less 
eagle-like form with huge wings and comparatively short legs. But, in reality, the world’s biggest birds have large legs but wings so ill- 
developed as to bo useless for flight. The ostrich, seen here, of Africa, the emu of Australasia and the rhea of South America are the only living 

examples of the bird's attempt at producing a really large-size model. 
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W. H. Bertiilire. 

STRANGE LEAF INSECTS FROM TROPICAL ASIA 


In many parts of the East the leaf insects arc found, and they have colonised some of the 
islands in the Indian Ocean. The wing-cases and legs arc flattened like leaves, and 
their colour varies from fresh green to faded brown. The substance causing this coloration 
seems to be akin to chlorophyll, which produces the green colour of plants. 


south — that is, over some loo degrees of latitude, and 
can apparently adapt itself to almost any kind of 
climate or physical conditions — hot tropical swamps, 
open grasslands, forests, high mountains up to the 
snow-line, river valleys, or rocky country. Its range 
right down the west coast of the two Americas is in 
striking contrast to that of the Rocky Mountain sheep, 
which extends no farther south than Mexico. 

Leopard and puma are examples of the true cats 
which, because of their keen senses, their intelligence. 


and the beautiful adaptations to 
the predatory life which they show, 
may be said in some ways to be 
physically the most perfect of the 
mammals. It is thus interesting to 
note that, except for the island of 
Madagascar, the Australian region, 
and the smaller islands of the great 
oceans, no part of the world is 
devoid of some kind of cat, large 
or small. 

The exceptions are interesting and 
bring us to the great problem of 
migration. Most zoologists are of 
opinion that every animal stock 
originated in one particular part 
of the earth's surface, and one only. 
From the region of origin its members 
tended to spread outwards in all 
directions until some impassable 
barrier was reached. 

So far as land animals are con- 
cerned the most important of such barriers is the sea. 
A water surface is of course not a complete obstacle to 
flying animals such as birds, bats, and many insects. 
But even these, when terrestrial in habit, are not likely 
to cross voluntarily great expanses of ocean. Most land 
mammals, again, can swim, but despite this fact, 
even comparatively narrow straits set a limit to their 
spread. Thus the tiger, though it is a good swimmer, 
has never crossed the forty-mile Palk Strait which 
cuts Ceylon off from India. It is true that in the case 
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LOCUSTS, A WINGED PESTILENCE WITH A DANGEROUSLY WIDE SCOPE 


North Africa probably suffers more from locusts than any other part of the world, but the winps of these pests, aided sometimes by the wind, 
enlarge their effective ran of operation to a truly terrible extent.' South Africa is alsoVourgod with them and their attacks arc common 
in South-east Europe, in Eastern and Central Asia and in North-weat India. The ocean is, of course, the chief barrier to them and the wind,. 

which so often helps them, sometimes brings them to destruction. 
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MEXICAN COCHINEAL INSECTS 

Found on cactus plants in Mexico, the cochineal insects supply 
the dye of that name. It is obtained by collecting the insects 
wholesale and crushing the bodies of the little creatures. They are 
incidentally relations of the ladybird. 

of small mammals, such as rats and mice, some 
reptiles, and various kinds of invertebrates, especially 
mollusca, there are great possibilities in the way of 
passive dissemination. Floods often sweep masses of 
trees and other vegetation out to sea, and on such 
natural rafts small creatures may be carried great 
distances by marine currents. Aquatic birds have been 
shown to carry in mud on their feet eggs or resting 
forms of various kinds of simple animals. Since such 
birds often perform vast migrations they may act as 
important agents of distribution. Tropical storms 
also may carry migrating birds or insects far out of 
their courses, and so help to populate remote islands. 

T^evertheless, we may say broadly that the sea 
^ is the greatest obstacle to the spread of land 
animals, and if we could assume that land and sea had 
always had their present relations, our problem would 
be relatively simple. But we know that changes in 
the past have been very great, and the farther we 
travel back in geological time the more difficult does 
it become to reconstruct the vanished lands and seas. 
We cannot, for example, be certain whether the 
Hawaiian islands represent a fragment of an old 
continent, or whether the ancestors of their peculiar 
tree-snails reached them across the ocean. But 
since mammals are of relatively recent origin, and 
the possibility of passive transference overseas is 


small in the case of the larger land forms, it is gener- 
ally possible to offer some explanation of their present 
range, if not of that of simpler types of animals. 

I^t us take a few outstanding examples. The 
great land-mass of Eurasia is separated from North 
America by Bering Strait, some 36 miles wide at its 
narrowest point, and generally shallow. There is a 
remarkably close resemblance between the mammals 
of temperate Eurasia and North America, and this 
suggests that the separation between the two is of 
quite late origin. On the other hand, as we have 
already seen, there is a striking contrast between 
the mammals of North and South America, although 
they are linked together by land. It is probable 
that this connexion is recent, and that South America 
was for long an island, and has been linked to North 
America for too short a time for a complete inter- 
mingling of the faunas. During the period of isola- 
tion it must have formed an asylum for primitive 
creatures like sloths and tapirs. 

Madagascar is separated from Africa by the wide 
Mozambique Channel, though the Comoro islands and 
certain submarine banks suggest former links between 
the two. Madagascar has no true cats as Africa has, 
but contains a civet-like creature related to the civets 
of Africa and India, which are less highly organized 
than the cats. Nor has it any monkeys, but it con- 
tains more than half the known species of lemurs, 
which, though monkey-Jike, are more primitive crea- 
tures that are found elsewhere only in Africa and 
south-east Asia. It is fairly certain that Madagascar 
was linked to Africa after civets and lemurs had 
appeared on the earth, but that the link was broken 
before true cats and monkeys appeared. 

Even more striking is the case of the Malay archi- 
pelago. As Alfred Russel Wallace first showed, a 
line (Wallace’s line) drawn along the straits which 
separates the island of Bali from that of Lombok, 
and continued along Macassar Strait, which lies 
between the islands of Borneo and Celebes, separates 
two distinct faunas. To the east of the line the 
islands are included in the Australian region, charac- 
terised by the abundance of marsupials or pouched 
mammals and the absence of higher forms. To the 
west the islands, beginning with Bali and Borneo, 
have the same rich fauna as that of Sumatra and 
the Malay peninsula, and marsupials are absent. 
In this case the narrow strait — ^it is but 25 miles 
wide but very deep — ^which cuts off Bali from 
Lombok must be an old feature of the earth’s 
surface, and has formed an effective barrier to the 
migrations of the higher mammals. 

Man’s influence on distribution at the present time 
is enormous, but man is only a newcomer on the earth. 
With the virtual conquest of space, human influence 
has been both deliberately willed and involuntary, 
Man has carried the larger domesticated animals to 
the utmost ends of the earth, and in so doing has 
displaced many of the larger wild mammals. But 
multitudes of the smaller animals have attached 
themselves to him as undesired messmates, and so 
assured a spread otherwise unattainable. 
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Frightfulness in Low Life 

By Frank Finn 

Author of “ Wild Animals of Yesterday and To-day ” 


T here is an old proverb which says He who 
fights and runs away will live to fight another 
day/* but in the struggle for existence in the 
world of the lower animals he who can bluff his 
opponent and get off without fighting at all is even 
better off, for fighting may mean damage and a 
handicap in the struggle aforesaid. 

Thus we find many forms of “ frightfulness '* 
resorted to in the effort to avoid fighting, and some 
of these are familiar to everyone, such as the arched 
back, raised tail and bristling fur of the cat when 
confronted by a dog, a piece of bluff which is so 
successful that very few dogs will attack a cat unless 
it loses its nerve and turns to run. 

Another form of bluff is exhibiting the weapons, 
as when the dog itself snarls and shows its teeth ; 
and .some of the monkeys, baboons specially, yawn 
with the same object. The porcupine and the skunk, 
offensive in the rear, display backwards, the porcu- 
pine expanding a fan of quills, and the skunk, 
erecting its tail as a sign of the scent-pouch threaten- 
ing below^ The mongoose, when about to attack a 
snake, bristles up its coarse fur, and this serves a 
double purpose, for the snake, if it does happen to 
get home a blow at its active adversary, is very apt 
to strike short of its mark. ' The same applies to the 
spreading of the feathers and wings which is found 
in so many birds, a class of animals which have a 
particular advantage in their plumage, which enables 
them to make themselves look a great deal bigger 
than they really are, and thus terrorise their op- 
ponents. 

This is familiar in the case of the brood hen defend- 
ing her young, and in a cock when offering to fight 
an enemy of his own kind or of any other. The 
turkey can make an even more impressive display 
by way of bluff, for when he is excited his feathers 
alter altogether ; not only does he blush to a brilliant 
red, but the false nose over his beak elongates and 
hangs down, making him quite unrecognizable, to 
say nothing of the bristled plumage. 

PJ'VEN the peacock uses his wonderfully beautiful 
^ display for bluff at times, and probably in his 
Indian home often frightens carnivorous enemies like 
the tiger and leopard ; it must be a great surprise to 
such a creature, stealing up to a big bird which 
promises a meal, to see it suddenly change into a 
bush of shivering staring eyes. A man the writer 
once met in a park where peacocks were kept said 
he was once riding past a peacock when the bird 
suddenly went into display, and he had the greatest 
difficulty in preventing his mount from bolting forth- 
with, as may easily be supposed. The cat tribe are 
just as nervous as horses, and no doubt successful 
practice of this ruse accounts for the story told by 


Indians that the peacock will often fly at a large 
feline enemy — a tiger or leopard — rather than from 
it, and often lose his life in this way ; Pavo, no 
doubt, tries his trick of bluffing once too often, and 
succumbs to an enemy who knows a little too much 
for him. 

The most persistent bluffer is the swan, which is 
chronically in display all through the nesting-season, 
with the bridling neck and mantling wings which 
are so much admired. The pose, however, is rather 
puzzling, and often misunderstood by artists ; it 
consists in raising the elbow-joints of the wings, and 
thus expanding the secondary quills, and allowing 
the primary quills, usually concealed, to be seen below 
them ; the pinion-joints which carry the.se, however, 
are still kept tucked in under the flank-feathers, the 
swan, like other wild fowl and indeed many other 
birds, habitually keeping his hands in his pockets, 
so to speak. When very angry, however, he takes 
them out, and is then liable to strike with them — 
just like a man showing his fists, in fact. 

'T'he Upland goose also makes this fistic display 
^ when much excited, but in this case the pinion- 
joint is lowered, while the rest of the wing remains 
closed, and, the bird keeping on land, where it usually 
stays, it looks as if the joint had dropped owing to 
an injury. The Orinoco goose, another land-loving 
water fowl, also likes showing its fists, which are 
armed with coral-red knuckle-dusters, but in this 
case the wings are not disarranged otherwise than by 
taking the pinion-joints out of the flank-feathers. 

Owls are great at frightfulness, bristling, spreading 
their wings widely, and adding point to their menaces 
by hissing and snapping their beaks, though when it 
comes to actual fighting it is their talons that will do 
the damage. 

In all cases mentioned the bluff can be sustained 
by vigorous and painful action, but many weak 
creatures will display when they can do nothing to 
hurt a foe. A good case of this is furnished by the 
Indian painted snipe, a harmless bird with gray 
quills beautifully spotted with buff. Wlien disturbed 
it erects one speckled wing, that farthest from the 
enemy, but on being pressed faces him like an owl 
with both widely expanded, meanwhile giving off a 
hiss so vigorous that it sounds exactly like a piece 
of red-hot iron plunged suddenly into water. As 
none of the spots are visible in the bird*s ordinary 
pose with closed wings, the change of appearance is 
very considerable, and no doubt is effective against 
many of the enemies of so helpless a bird ; in fact, 
one has been known to survive when considerable 
execution had been done on other ground birds by a 
rat which had made its way into an aviary. 

A bird may even use concealed variegated quills 
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DREAD FEATURES OF A BAT 

ThPitr is no need for any assumed “ frightfulncss ” on the bat’s 
part, for it is ordinarily horrific enough in appearance to justify 
all the grim stories gathered round it. For frightful features the 
average English flittermouse would beat Dracula hollow. 

in its wings for bluff alone, as is the case with the 
kagu of New Caledonia, a creature which with its 
lavender plumage, ruby eyes, and dreamy look, might 
have stepped straight out of Alice in Wonderland.” 
It is about as big as a fowl, with a long, strong beak 
and handsomely barred wings which it uses for terri- 
fying display, but not for flight. But they are of no 
avail now that dogs run loose all over its island home, 
and it may be that the three now in the Zoo are the 
last we shall ever see alive ; it would surely be 
worth while to transfer a pair or two to some safer 
i.sland, while there is time, for this poor bird is not 
only the sole member of its family, but a friendly 
creature, easily tamed, a good pest-destroyer, and a 
weather prophet. 

Before the birds, with their plumage ” properties ” 
so well adapted for staging an imposition, came into 
being, their ancestors the reptiles were probably 
making faces at each other, for plenty of them are 
doing so still. 

The most notable is the Australian frilled lizard, 
which a few years ago gained great notoriety by 
showing that it could get up on its hind legs and 
travel as a biped like so many of the old dinosaurs. 
But many other lizards with fairly long legs are now 


known to be able to do this, and the great speciality 
of the frilled lizard is its power of ” putting on 
frills.” A full Elizabethan ruff of scaly skin surrounds 
its neck, and is expanded in grand style when the 
creature is excited, at which time it also opens its 
mouth, which is of a bright orange-yellow inside, and 
has canine teeth noticeably developed, so that the 
display made is quite a terrifying one for a creature 
a yard long. 

A smaller lizard, the lyre-headed lizard of Ceylon, 
which has only a pair of severe bony eyebrows as 
militant decoration, also tries to impose upon enemies 
by opening its mouth, which in this case is bright 
scarlet inside. In the much commoner western 
garden lizard, known as the bloodsucker, the out- 
side of the head turns red on excitement, though the 
colour here is not so bright. 

The chameleon changes, but all over, on excitement 
in certain cases, for the writer has seen an East- 
African flap-necked chameleon become sooty black 
all over when a smaller specimen took the liberty of 
crawling over its head. 

Among the snakes, the cobras, both African and 
Indian, have long been notorious for the way in 
which they rise up and expand their' necks into the 
well-known ” hood,” thus, no doubt, often saving 
themselves needless expenditure of poison. The 
great eastern king-cobra or hamadryad also expands 
a hood, but in this case it is much smaller than that of 
the inferior reptiles ; the size of this serpent, the 
biggest poisonous snake, known, may weU render 
imposition less necessary for intimidation. 

But what is very curious is to find harmless snakes 
also with the power of expanding the neck, and that 
in a region where there are no cobras, so that mimicry 
is out of the question. The hog-nosed snake of North 
America is well known for this habit, and, as it hisses 
vigorously at the same time, is commonly believed 
to be venomous and dubbed puff-adder, though this 
name properly belongs to a large and vicious viper of 
Africa. The saw-scaled viper of North Africa and 
India produces a hissing by mechanical means, 
rubbing its coils together and so grating its scales, 
which are furnished with lines of minute saw-like 
teeth, against each other. 

well-known rattling of the rattlesnakes may 
^ be a means of exciting terror, but little is 
definitely known of this. But we get a case of tail- 
terrori.sm in an East Indian snake — and a harmless 
one at that — which is perhaps the most curious of 
all, for this creature displays by hiding its head in 
its own coils and then pretending it has one at the 
other end, the tail being raised and cui*ved over, while 
the red under side may convey the impression of a 
gaping mouth. 

The frog and toad tribe very rarely bite, that habit 
being confined to the homed frogs of South America, 
but many of them puff themselves out when annoyed, 
which at any rate makes them look bigger ; the old 
fable of the frog which tried to make itself as big as 
an ox has so much of foundation in fact. And a 
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quite small European creature, 
the lire~bellied frog or toad, 
has a quite unique form of 
display, turning its arms and 
legs upwards and outwards to 
show as much as possible of its 
red-blotched underside ; the 
red is a true warning colour, 
for this creature has a very 
nauseous skin-secretion which 
effectively puts it out of court 
as an article of food for 
carnivorous enemies. 

Fish can do their share of 
putting on warning appear- 
ances, as we see in the case of 
our own perch, with its black 
tiger-stripes advertising the 
prickly back fin which makes 
it an awkward morsel. These 
are assumed and lost very 
quickly, and it is said that 
the perch assumes its stripes 




membrane of its gills when 
approaching an enemy ; and its 
relative the paradise fish of 
China, now so well known to 
keepers of the choicer fancy fish, 
does something similar. It is 
very amusing to see one speci- 
men literally turn blue in the 
face with anger when approach- 
ing another, which, if he feels 
he is not equal to a fight, 
turns pale in response. Crabs 
and lobsters extend and open 
their claws when threatened, 
but they can, at any rate, like 
so many of the other creatures 
we have noticed, do something 
to make good their threats. 

What is more remarkable 
is to find fearsome threats 
expressed by some caterpillars, 
the very embodiment of help- 
lessness. Such a one is our 
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elephant hawk moth cater- 


JEW LIZARD AND OWL, PRACTISED IN FRIGHTFULNESS 

Brown in general colour, the frilled or jew lizard of Australia and Tasmania (bottom) has a 
black throat which it inflates when alanned and then looks so frightful that it would be a bold 
creature that would attack. Above is an owl. Owls are famous for their displays when fright- 
ened. They fluff out their feathers and snap their beaks, the incarnation oi dangerous rage 


pillar, which has eye-like spots 
on its back and can draw in 
its head and fore part so that 
the whole front end looks like 


what ought to be the head of 

when it finds itself near a pike, and loses them when some larger and more formidable creature, the 
approaching a small fish it intends to prey upon, so eyelike marks serving for eyes, and the real caterpillar 
that in this case if looks, with its red fins, rather head for the end of the muzzle. This attitude has 


like a harmless roach — a unique case of double- actually been seen to frighten small birds and 
bluffing. that a tame jay devoured the humbug at once is 

The little fighting-fish of Siam spreads its fins, not astonishing, for a really small beast would have 
assumes brilliant colours, and expands the black had no better chance with such an intelligent bird. 
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stem the two last emergency 
legs form a forked tail from 
which are protruded two pink 
whips, so that the whole effect 
is that of an uncanny little 
monstrosity. 

Although all the insects here 
mentioned are British, none are 
so familiar as a very accom- 
plished blufifer, the deviFs 
coach-horse beetle, which turns 
up its hindquarters as if it 
could sting. At the same 
time it is ready to put in 
some real offensiveness with 
its strong jaws, and experi- 
ments with these should be 
carefully made, as this beetle 



The lobster moth caterpillar suc- 
ceeds in looking like something that 
does not exist, but is uncanny-looking 
enough to make enemies of ordinary 
caterpillars careful how they meddle 
with it. The minute true legs found on 
the fore part of caterpillars generally 
are in this case developed into full- 
sized insect limbs, while the hind part 
of the creature is thick, and has the 
** emergencj^-legs ’* found on the hind 
quarters of caterpillars — but not in 
perfect insects — developed into a 
forked tail which represents antennae ; 
so when this thick part is bent 
forwards over the back and the fore 
part with its long legs raised, the 
result is a sort of composite monster 
which might be capable of anything. 

Professor Poulton found that a 
marmoset, a very insectivorous creature, 
though it at once seized and ate an 
unfortunate “ lobster ” which was 
offered it in a box, was very careful how it 
meddled with the next, which had been given 
a fair chance of getting into the show posi- 
tion. In a state of nature it would no doubt 
have turned to something easier. He also foimd 
a lizard very cautious in tackling the hornet dear- 
wing moth, which looks like a wasp, and writhes 
its abdomen as if about to sting when taken 
in the hand. 

puss moth caterpillar has long been renowned 
* for its display, which in this case has some- 
thing to back it. When irritated, it rears up and 
draws in its head, the part of the body next to this 
bearing two black spots above for eyes, and a red 
bordering, which altogether produce ** a caricature 
of a face,” while from below this the creature 
squirts out a highly acid fluid capable of producing 
a painful smart in the entomological eye. At the 


is a foul feeder, and a bite from it may have 
unpleasant consequences. 

We see, therefore, that the principle of bluff is 
very widely spread in the animsd kingdom ; indeed, 
it extends from such small fry as we have been last 
noticing to the mighty elephant. He needs not to 
show his teeth, which are projecting a few feet from 
his mouth already, but he makes himself a little 
bigger by expanding his great ears when infuriated ; 
and his rival of the sea, the elephant seal, intensifies 
the horror of his open mouth by expanding his nose 
into a small caricature of a trunk. 

The question naturally arises as to how the crea- 
tures learned these tricks, which, it will be noticed, 
always involve some change in appearance, and 
generally one which gives them greater apparent 
size. Size alone is some protection ; wild cats will 
kill lambs, but they do not attack full-grown sheep, 
nor do lions and tigers, as a rule, trouble grown-up 
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elephants and rhinoceroses, 
for, quite apart from their 
weapons, these do not offer a 
fair killing grip to feline jaws, 
however wide. 

Although one can hardly 
avoid speaking of intimidating 
displays as if they were inten- 
tional, it must be borne in 
mind that this is not the 
case, at any rate, as a rule. 
An old experienced animal, if 
of any intelligent species, may 
learn that its display has a 
terrorising effect, and use it 
accordingly ; but this is out of 
the question in the case of 
such essentially instinctive 
creatures as most insects, and 
all we can conclude is that the 
pose or other appearance 
adopted is one that is natural 
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BEETLE AND SPIDER BLUFFERS 

It is thought that the extraordinary devices of insects and especi- 
ally of the more defenceless species, are purely instinctive and cannot 
be called “ intentional ” in the human sense. Here are a cocktail 
beetle (bottom) and a spider. 

to the species under certain circumstances, and is 
unconscious. The skunk, for instance, will threaten 
by stamping and raising its tail after its scent- 
pouch has long ago been removed. 

We often find that the same pose, or nearly the 
same, expresses either anger or affection according 
to circumstances. Thus, the courting display of 
birds is often very like their threatening attitude, 
and the tom-cat shows off to the female in very much 
the same pose as that in which he defies a dog, except 


that the fur is not bristled, and that the side view 
is presented, while the caterwauling is a love-song as 
well as a challenge. We see this in ourselves, for a 
flushed face may indicate either anger or affection, 
just as it does in the turkey, and a smile and a sneer 
both involve a curling of the lips and exposure of 
the teeth. Moreover, each species has definite methods 
of expression ; the dog stiffens the tail when angry 
and the cat switches it ; the swan draws back its 
head when threatening, the goose stretches it out 
and thrusts it upwards with open beak in a con- 
vincing display of anger. Both swans and geese 
hiss like reptiles. 

So ingrained are these gestures in a species that 
little kittens will hump, bristle, and spit like old cats, 
and peachicks no bigger than pigeons expand their 
little tails. So the display was evidently early at 
hand for natural selection to work upon as occasion 
arose, and has in many cases been made more effective 
by the addition of such details as we have been con- 
sidering, for young animals often show us the con- 
dition of the species in an earlier stage of its evolution. 
We know that habits can be fixed by selection, from 
the curious gestures and actions which are hereditary 
in some breeds of tame pigeons, and unlike anything 
seen in the wild rock-dove to which the tamed 
varieties owe their origin. 

It may be added in conclusion, however, that bluff 
is a poor asset in the struggle for existence, and that 
the most successful animals are those which have 
more solid qualities, such as strength of constitution, 
activity, prolificacy, and before all, intelligence. We 
see a good example of this in the starling, the most 
progressive creature of our time, which rarely fights, 
and confines intimidation to the use of avian bad 
language, but owes its success to a good digestion 
and marvellously well-balanced activity joined to a 
discretion at times almost human. 
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Jfi. N. A 

ITINERANT TROUPES OF GOATS AND SNAKES ON SHOW IN INDIA 

The lure of the performing animal is international. Man has found the mastery of animals a long and difficult task and perhaps it is soniG 
scmi-consciousness of this that makes him so delight to watch beasts of various kinds in total subjection to their master’s will. In India 
1 are always travelling the coimtry and many of them run small bands of performing animals or at least go in for a 

little snake-charrning. Performing goats (bottom) are sometimes seen and “ poisonous ” snakes, with the fangs removed, arc often on show. 
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Chapter CLIII 

Should Animals Perform in Shows? 

By Frances Pitt 

Author of ** Animal Mind" 


T here is no more vexed question than that of 
the desirability of having performances by 
trained animals on the stage and in the circus, 
or even that of training animals to do difficult tricks. 

When we use the words trained animals/* it 
must be remembered that they cover a wide field, 
from such performers as wonderfully trained chim- 
panzees, troupes of lions and tigers, the clever stage 
poodle, the circus horse, performing sea-lions, elephants 
and so on, down to household pets that beg or “ die 
for the king/* Of course, the gap between a troupe 
of lions and tigers going through a set performance 
in the glare of the footlights, and a homely fox- 
terrier sitting up to beg for a tit-bit is wide indeed, 
yet the terrier is as much a trained animal as the 
most magnificent of the lions that delights and thrills 
a large audience by his obedience to his trainer’s 
command, and the readiness with which he jumps 
through a loop or does something similar. 

Now, to the thoughtful person, the first question 
raised by these sorts of exhibitions is : Do the animals 
perform willingly, or not ? If we were certain that 
in all cases the animal performers enjoyed their 
exercises and were willing co-operators with their 
exhibitors, there would be no more to be said, nor 
any doubt whatever as to whether animal perform- 
ances should be allowed ; but that is just the question : 
Do they enjoy themselves, or do they act under fear 
and compulsion ? When we remember that lions, 
tigers, sea-lions and elephants are tamed wild animals, 
and how very different their home life and natural en- 
vironment is from the life and surroundings they have 
to endure in connexion with stage and circus work, to 
say nothing of the performances they are called upon 
to go through for the amusement of the audience, we 
may well doubt their enjoyment of their tasks ! 

'Dux to get, or rather try to get, some insight into 
^ their side of the matter and their point of view, 
let us turn to the dog and cat, and see how our house- 
hold friends respond to training, and their attitude 
towards parlour tricks.'* Most of us, sometime 
or other, have taught a dog to beg, and will know 
the procedure ; how at first the pupil seemed to 
have no idea what was required of him, and had 
to be made to sit up, though submitting willingly 
enough to be posed in the required position when 
he found it pleased his master, and that compliance 
was followed by a pat, praise, and a tit-bit. After 
several enforced lessons the dog began to associate 
the sitting-up attitude with food, and required less 
prompting, finally sitting up of his own accord at the 
sight of the raised hand holding food, accompanied 
by the word ** beg.** He had learnt to beg, and having 
leamt was ready to beg on any and every occasion, 
quickly grasping that the command ** beg ** meant 


** sit up," that begging would gain reward, and even 
that by begging of his own accord he might induce 
people to give him food. 

Punishment, even by a harsh wwd, has been no 
factor in his education, and watching the dog 3^ou 
cannot doubt that he enjoys the attention .which 
his performance attracts. His master’s encouraging 
voice, the approving words of other people, move 
him to much tail wagging and signs of canine grati- 
fication. It is the same with more complicated tricks, 
which need longer and much more patient training, 
one can hardly doubt, unless the performer’s mien 
is whollj^ deceptive, that having once grasped what 
is required, he enjoys doing the tricks, finding pleasure 
in his master's attention, patting hand, and the 
reward of good behaviour. 

course, hearth-rug tricks are a different thing 

from stage shows, in which each performer must 
do his appointed act to the second, and in which 
any deviation, unwillingness or sulkiness must be met 
with immediate punishment. That puni.shment in 
itself is either wrong or cruel I do not admit. " Spare 
the rod and spoil the child '* is but too true. Every 
creature, young or old, needs correction at times, 
whether it be a kitten smacked by the old cat, a lion- 
cub punished by its dam, or one of ourselves when we 
" get beans ’* from our fellows ; but whether animals 
should be made to suffer in any degree because they 
do not perform mere stage tricks properly, whose 
purpose is amusement, is a question I will raise again 
when considering the shows given by lions and tigers. 

Before going on to these latter, I want to give 
a few words to their small relative, our household cat, 
and consider what aptitude she shows for acquiring 
tricks. Cats can be taught to jump through the 
hands, to sit up and beg, and so on, but they do not 
shov/ anything like the willing co-operation of the 
dog. A dog will do a trick to gain his master’s atten- 
tion ; puss only does so if something tangible is 
likely to result ! The actual doing of the trick does 
not appear to give the cat any pleasure, but she 
has found out that a certain sequence of actions will 
be followed by reward, so she obtains that reward 
as quickly as she can. The doing of the trick is merely 
a bore, and, being " the cat that walks by itself," she 
does not really care about her mistress’ appreciation ! 

Now, lions and tigers are cats, and of cattish dis- 
position ; their enjoyments under natural conditions 
are the excitement of hunting and stalking prey, 
and the lazy ease that follows a good meal. Their 
social life is limited to that of the family, and they 
have not got the dog’s inherited predisposition to try 
and please the pack leader, now the human master. 
The dog wants to stand well with his man, the lion 
or tiger does not care twopence for his trainer. 
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SEA LIONS, ONE OF THE MOST POPULAR “TURNS” ON THE ANIMAL STAGE 

Quick, intelligent and beautiful to watch, the sea lions arc always popular with the public whether the animals are merely being fed at a zoo 
or w'hether they are actually performing on the stage Sea lions have been trained to ride motor bicycles, to play in brass bands (with 
devastating results), and to play “ catch ” w’ith burning torches — a miracle of training, this. Their ability to balance and bounce rubber 
balls on their noses, too, is fascinating, and they seem very happy to do it. 


Familiarity may have made him tolerant, even 
friendly, with his keeper — but affectionate adoration I 
Well, that is not in a cat’s hereditary mental make-up I 

is in the hereditary mental outfit of the great 
cats is a tendency to class mankind among their 
prey, hence a keeper and trainer has to instil respect 
into his pupils. As I said before, punishment is not 
necessarily cruel; children, dogs and horses must learn 
to obey, and there are cases where severe punishment 
may be kinder than lenience, as when a dog shows 
a tendency to chase sheep — better for him a good 
thrashing, than later an early death on account of 
sheep worrying ! But this is not the sort of thing 
to which we are referring ; it was the trainer’s absolute 
necessity to instil respect into his dangerous pupils. 
His life depends on it, and the many accidents that 
have occurred from time to time among troupes of 
performing tigers, lions and bears, show what a 
slender thread this respect is. These trainers of 
dangerous wild beasts are indeed men of iron nerve ; 
and if they, with their lives in their hands, have to 
use the whip now and again, can we blame them ? 

But are spectacles that involve this risk to the man 
desirable ? Is it not the thrill of danger at which 
the public exclaims? And last, but not least, what 
about the animals ? We have referred to the cat-like 
mentality and disposition of the tiger and lion, and 
if their mien and behaviour did not convince us of 
it, would therefore conclude that the performance of 
uncomprehended antics before a crowd of people, 
in the over-heated atmosphere of a show, under the 


glare of the electric light, must be worse than dis- 
tasteful, worse than boring — it must be a night- 
mare ! A nightmare that repetition has made them 
used to, but, nevertheless, one that is only gone 
through because they have got to do it. Then con- 
sider tlieir quarters when off the stage or out of the 
ring, the necessarily small cages of the travelling 
circus, and the equally necessarily cramjxjd quarters 
behind the scenes in a stationary show. Compare all 
this with the existence that would be led by these 
animals under natural conditions, roaming the veldt 
or jungle, either solitary or in small family parties, 
and able to enjoy peace and seclusion whenever they 
liked. Now they have to live in small cages, in in- 
cessant noise and disturbance, and are forced each 
afternoon and evening to go through, what to them 
are a series of senseless actions. 

My opinion is that performances by dangerous wild 
animals are highly imdesirable, involving a more or 
le.ss miserable existence for the members of the troupe, 
and only apf>ealing to the public by reason of the 
element of danger involved. 

But the case is altered when you consider semi- 
domesticated animals like elephants, and domestic 
ones such as the horse and dog. The latter, as long 
as it is not asked to do something quite impossible 
or foreign to its nature, certainly seems to enjoy 
itself ; and the horse is under nearly all circumstances 
a willing slave, ready, if it can return to its stall when 
all is over, to pick up any series of actions sufficiently 
patiently inculcated by its trainer. No creature is 
quicker to form habits, its learning is of the 
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A DOG TABLEAU ARRANGED FOR AN AUDIENCE’S AMUSEMENT 

Dogs, by the very fact of being born in a state of domestication, are virtually half-trained already. It is a sufficient incentive to them that 
their masters wish them to do certain things for them to learn willingly. On the other hand, large wild animals such as lions and tigers 
start as man’s enemies instinctively and cannot see any rcasctn in what they are made to do and are bored at best. Dogs obviously enjoy 

the perfonnance. and so much so that their pleasure is infeetious 

parrot'like description, and as a circus performer it is of a great aj^e, than in a performance by a dozen lions 
incomparable, not because it is intelligent and under- and tigers. I would, if I could, prohibit the latter, as 

stands why a thing should be done, but because when for the former, I should forbid the export of anthro- 

it has formed the habit of going through a particular poid apes from their native countries. No chimpanzees, 

sequence of actions, it can, once started upon them, orang-utans or gorillas (only the first is usually seen on 

be depended on to carry them out mechanically, the stage) ought to be brought from their native homes, 

without alteration or variation. There is none of Think of the suffering involved in their captm-e, 
that intelligent adaptation of means to ends that the awful journey to the coast, packed in narrow 

you will find in. say, a chimpanzee, and which leads crates, and then the voyage to Europe or America, 

the latter, though one of the most brilliant of animal However hard their captors try to save them suffer- 
stage performers, also to be unreliable. ing the suffering is unavoidable, and it is mental as 

well as physical. Highly intelligent and affectionate, 
'^n^RiTiNG of willing cooperators, no creatures can most social in disposition, the solitary confinement 

equal young anthropoid apes for sheer enjoy- alone is often fatal. Only those who deal in wild 

ment of stage work. Like small children they animals could tell us the number lost between the 

obviously love dressing up and showing off, and what place of capture and delivery in London or New York, 

is more they enjoy the noise and excitement. They but the prices demanded and obtained for those that 

are most amusing to watch, their pleasure in what they arrive alive show how fatal the journey is, not only 

are doing, their affectionate devotion to their human when travelling but afterwards, for many of those 

friends, and their whole behaviour being delightful. that arrive alive do so with the seeds of disease in th .''ir 

One docs not feel that any hardship is being inflicted frames, so that they succumb more or less speedily, 

here. But in truth there is more real suffering and I have been speaking throughout of young ones, 
hardship involved in the exhibition of one specimen Adults are so extraordinarily difficult to capture 
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CHIMPANZEES AT TEA AND A DOG TEAM FOOTBALL MATCH 

An enterprising scheme has been carried out at the London Zoo whereby some chimpanzees took tea every fine afternoon with the Fellows 
in their private enclosure. This feature was a great success and the apes pve a perfonnance the more interesting because it was largelv 
spontaneous Chimpanzees arc difficult to “ show ” owing to their susceptibility to a change of climate and to tuberculosis. The upper 

photograph shows a team of dogs playing football 
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that their importation is rare. An exception was the 
family of chimpanzees exhibited for a short while 
at the Zoological Gardens in London ; but they, 
poor things, soon obtained release, dying from con- 
tagious disease as do the majority of anthropoid 
apes. In any case adults arc of no interest to us, 
as they are invariably too soured and surly, to say 
nothing of being too dangerously strong, to use in 
shows. No, it is young ones, chimpanzee children, if 
we may so term them, that we meet with on the stage, 
affectionate, jolly youngsters, delighting in play and 
make-belief, but, alas! doomed to a short, if merry life. 

The exceptions that survive long are few indeed, 
the strenuous life, repeated performances, and 
continued exposure to the heated, disease-infested 
air of theatre or circus has its effect. The susceptible 
ape contracts tuberculosis, or, more quickly fatal, 
pneumonia, and one of the chimpanzees is gone from 
the little troupe. It is probably replaced, and the 
public fails to realize a tragedy, but the tragedy is 
there, nevertheless I 

Yes, if I had my way I would limit animal per- 
formances on the stage and in the ring to domestic 
and semi-domestic animals, and exclude all dangerous 
wild beasts, strictly prohibiting the use of lions and 
tigers, and last but not least anthropoid apes. 

Our cousinship with the latter should endow us 
with special sympathy for them, and not lead us to 
victimise them to provide half an hour's amusement. 



CIRCUS ELEPHANTS AND DOGS 

There is one thing about watching an elephant put through its- 
paces in the ring — one can rest assured that “ kindness does it ” ; 
no one dare ill-treat an elephant. Above we have a typical scene- 
from the ringside. Below arc dogs in fancy dress. 
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Chapter CLIV 

Battles of Big Fish and Other Ocean Beasts 

By E. G. Boulenger 

Director of the Zoological Society's Aquarium 


M ost thinking persons are probably pacifists at 
heart and look for the day when general dis- 
armament shall be an accomplished fact and 
not a mere Utopian fantasy. Nature, however, is 
never likely to join the movement, and the poet was 
very near the mark when he described Nature as red 
in tooth and claw.*' Every copse and hedgerow is as 
full of carnage as the densest jungle and nowhere is 
violence dispensed with a more lavish hand than 
in the watery world, whether it be an ocean or a 
rain-filled cart rut. Absorbing as all encounters must 
be to the scientists it is only the more striking and 
sensational which obtrude themselves upon the notice 
of the average man. To-day the ocean can furnish 
conflicts as terrible and awesome as any provided by 
the jungle or possibly the dinosaur-infested swamps of 
prehistoric times. 

The whales excepted, fish are represented by more 
giants than any other group of the animal kingdom. 
The whale shark, for instance, may measure 75 feet, 
and tip the scale at 4 or 5 tons. The sawfish, a close 
cousin of the shark, is not far behind. Whilst rays and 
skate of over 15 feet across the wings ” and over 
a thousand pounds in weight are abundant in many 
tropical and sub-tropical seas. 

Some fossil sharks are known to possess mouths 
bearing hundreds of teeth, each of which is four inches 
long and provided with serrated edges, and we can 
only conjecture what terrific conflicts may have 
ensued between such heavily-armed monsters. The 
special weapons worn by many fish are often developed 
for purposes other than those of mere defence. We 
find that in most ca.ses the tender passion is the 
primary inspiration and indeed not infrequently 
weapons are only developed during the courting 
season. The male of the common salmon, for instance, 
develops in the breeding season a cartilaginous hook- 
like projection of the lower jaw which curves upwards 
and inwards and fits into a slot or cavity between the 
two maxillary bones forming the upper mandible, and 
the teeth become fangs of over half an inch in length. 
The adult male thornback ray develops sharp spike 
teeth in marked contrast to the pavement-like 
dentition of the female. What a skate conflict is like 
we cannot say, but the pugnacity of the male salmon 
and trout is well known, and so furious are their 
battles on the spawning beds that deaths are frequent. 

T N 1868 the keeper of certain waters on the banks of 
^ the Tyne found over 300 dead cock salmon all of 
which bore unmistakable marks of having been killed 
in action. Mere size, of course, is no guarantee of 
pugnacity, for the two fiercest fighters are also the 
smallest. The famous fighting fish of Siam seldom 
reaches a length of two inches, and is provided with 
no very sf>ecial weapons. Yet when two males meet 


there ensues a duel from which one or sometimes both 
combatants merge far too damaged ever to fight 
again. Our own little common three-spined stickle- 
back is likewise very pugnacious. In the spring the 
“ robin " sticklebacks join battle with their sharp 
dorsal spines and the dagger fight which ensues often 
results in one of the belligerents being disembowelled. 
Both the stickleback and the fighting fish of Siam 
employ the jaws, seizing each other by the fins and 
holding on with bulldog tenacity. 

But to return to the giants of the ocean world. The 
sawfi.sh with its large beak set with sharp teeth-like 
structures on either side is one of the most dangerous 
inhabitants of the seas. Some of these monsters carry 
saws of more than six feet in length, such weapons 
bearing thirty or more teeth. The saw is possibly used 
for ploughing up the sand and dislodging such fish, 
etc., as lie buried in it, but more frequently it is 
deliberately employed to tear open other fish and even 
whales — the sawfish then feasting upon the lacerated 
flesh and protruding entrails. It is worthy of remark 
that young sawfish are born alive, the brood number- 
ing about thirty. Each infant whilst yet in the 
parental interior has the saw protected by a tough, 
parchment-like sheath, a very necessary protection 
against damage to the mother's body-wall. Sawfish 
are fierce and blood-thirsty, sometimes ascending 
tidal rivers and there attacking bathers and water- 
side fishermen. 

of the most fonnidable of the true sharks is the 
“ thresher," a rover of the warmer seas which 
occasionally visits home waters. Sixjcimens of twenty 
feet are common, such monsters having tails eleven 
feet long, and the caudal appendage is .said to be used 
as a whip which rounds up shoals of fish. More often, 
however, it is used as a club. The thresher's eyes are 
set almost on the top of its head, and by bending 
backwards and upwards it can well direct the scythe- 
like sweeps of its huge tail. It will knock a large fish 
senseless at a single blow, and even strike at a bait 
hook before taking it in its mouth, hence most 
threshers caught on rod and line are foul-hooked in 
the tail. 

The swordfish, with its prolonged dagger-pointed 
upper jaw, may also be quoted as a giant fish of high 
fighting quality. Some species grow to sixteen feet, 
and have swords well over a yard long. The large 
dorsal fin is said to act as a sail whilst the immense 
sickle-shaped tail can propel the fish high into the 
air. As the swordfish feeds principally upon small 
pelagic fish, such as mackerel and half-grown bonito, 
it is difficult to account for its enthusiasm for attacking 
whales. It is also much given to charging blindly at 
ships, sometimes piercing the walls of small rowing 
boats. When a large ship arouses the fish's ire the 
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sword is not infrequently snapped off short after 
penetrating four or five inches. 

The fighting qualities of many fish whilst sufficiently 
menacing to impress the most blase are easily eclipsed 
by the pugnacity of certain large aquatic mammals. 
With many times the brain capacity of the most 
intelligent fish these creatures can direct their vast 
bulks with terrible effect. Not even the great marine 
lizards of the past can rival some modern whales in 
sheer killing power. A justly famous example is that 
of the killer whale or grampus that well deserves its 
scientific title of Orca gladiator. It is a cosmopolitan 
monster ranging from the Arctic to the Antarctic and 
seen in the Atlantic. It attacks not only seals and por- 
poises but even the large and inoffensive whale-bone 
whales. These the killers attack in mass formation, half 
a dozen or more clinging to the monster and so harass- 
ing it that the victim at last opens its mouth. The 
killer thereupon seizes the opportunity to force an 
entry and tear out the tongue. Often the whale, 
in its agony will rise clear of the water — an incident 
which has been witnessed ajid portrayed by more 
than one sea painter. In a single killer washed up on 
the coast of Jutland was found the remains o( 
thirteen porpoises and fourteen seals. 

P>ENGUINS are a favourite item in this ogre’s menu 
when patrolling the Antarctic. Surprised in the 
open sea, the penguins make off at top speed, and 
having gained sufficient momentum leap from the 
water and cast themselves high and dry upon an ice 
floe. The killer is baulked, but not always beaten, for 
it dives beneath the floe, and arching its back, en- 
deavours deliberately to bump the birds back into the 
water. The whale’s vivid dazzle pattern renders the 
beast hard to see some distance under water, although 
swimming at or near the surface, its huge back fin 
sometimes a yard high, is sufficient warning to all the 
creatures in its vivinity. The immense teeth carried 
by many whales take strange forms, and at one time 
led largely to their pursuit for ivory. 

The sea unicorn or nar-whale has the two incisors 
developed into immense spiral twisted tusks six or 
eight feet in length, only one of the tusks, however — 
usually the left — reaching fiill development. In 
another big whale the canine teeth stretch upwards 
on either side until they form an archway over the 
whale’s snout, when they become ineffective as 
weapons, and one would imagine a hindrance when 
taking nourishment. There are few more pugnaciop 
beasts than the famous cachalot whale of the Antarctic, 
a monster reaching sixty feet in length, whose lower 
jaw alone is armed with some fifty huge conical tusks. 
With these the whale does great damage, not only to 
giant cuttlefish, as described later, but also to its 
own species. ^ Sperm whales travel in schools of from 
thirty to fifty individuals, consisting of cows, young 
bulls, and one immense adult bull who convoys the 
community about the chosen feeding grounds. 
Fights amongst the young males are of almost hourly 
occurrence, the whales clinging to each other’s tails 
and flippers and frequently leaping high out of the 


water. Sooner or later the old bull meets his match 
and is forced to hand over the leadership to a younger 
and more active aspirant. No creature has figured 
more largely in modem-time fiction than the sperm 
or cachalot whale. The head, comprising fully a third 
of the entire length, is buttressed in the forward por- 
tion with a huge area of connective tissue amongst 
which is foimd the valued oily substance known as 
spermaceti. This vast bulk of oil and fat doubtless 
adds great buoyancy to the animal and may further 
serve as a battering ram in its numerous encounters. 

Size, no matter how well blended our judgment or 
clear our appreciation of “relativity,” arrests the 
eye and stimulates the imagination. Thus, while an 
enormous crowd would stand and stare at a killer 
whale attacking a seal very few pause to watch an 
encounter between a starfish and an oyster, and yet 
the killer versus seal battle amounts to a mere dog 
fight compared with that between some of the smaller 
inhabitants of the seas, who bring the most ingenious 
machinery into play. A starfish when opening an 
oyster employs over ten thousand suckers and these, 
wrapped securely roimd the bivalve pull against the 
two big muscles which serve to close the shell. If 
the pull of the starfish exceeds that of the oyster the 
starfish wins. The pull of the mollusc is, however, 
considerable, and an oyster four inches in diameter 
has been known to close his shell upon the toe of a 
gull and the gull's superior brain and power of flight 
were insufficient to ensure victory. 

Poisonous stinging cells as employed by the jelly- 
fishes and sea anemones can likewise be deadly 
weapons of both offence and defence. The Portu- 
guese man-of-war, for instance, is far more dreaded 
than the shark by the pearl divers, and even our own 
beadlet anemone can account for a full-grown prawn 
after paralysing it with its tentacles. 

ORE amazing still is the defence put up by the 
common sea cucumber or cotton spinner, a 
creature abundant on our southern coasts. 'S^dien dis- 
turbed this apparently helpless mass of animal matter 
slowly exudes from the tail end masses of a heavy 
viscid substance. The aggressor soon comes into 
contact with this, and at first attempts to throw off 
the encumbrance. Every effort to escape, howe\ or. 
really serves to draw the mass further afield. Eveii 
tually it resolves itself into countless silken threads 
which harden after some minutes’ contact with the 
water but still retain extraordinary elasticity. The- 
more the enemy struggles the completer his enmesh - 
ment in an ever-growing labyrinth of cords that refuse 
to break. A six-inch “ cucumber ” can thus bind a 
fourteen-inch lobster from head to tail in twenty 
minutes. This so-called cotton spinning is not always- 
used purely as a defensive measure, as the cucumber 
occasionally uses its spinning powers for the purpose 
of obtaining a dinner. 

Among the teeming ranks of the crustacea—the lob 
sters, crabs, and so on — pitched battles and duels to* 
the death are an every-day occurrence. The majority 
of the crustaceans have one claw enormouslv 
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enlarged so that it sometimes far exceeds the rest 
of the animal. Such a weapon may be employed 
to close a burrow, or borrowed shell, as in the case of 
the hermit crab, and frequently plays an important 
part in the act of courtship. But its primary function 
is unquestionably that of a lethal weapon. Some 
foreign crabs have claws far exceeding those of any 
kno'vn lobster. The terrible Pseudocar cinus of 
Tasmania develops a claw two and a half feet in 
length and capable of crushing a man’s ankle. The 
spider crab of Japan has its six-foot arms tipped with 


when it comes to " dirty work.” Some 
years ago over two hundred lobsters 
were temporarily housed in a single 
large tank at a certain public 
aquarium. At the end of twelve 
hours’ non-stop scrimmage only seven- 
teen of the two hundred possessed a 
complete outfit of legs and claws. 
Even in a diplomatically managed 
collection such as that of the London 
Zoological Society, where the creatures 
are given shelters in the rockwork into 
which they can retire when attacked, 
a certain number of lobster under- 
studies are always kept in reserve to 
replace casualties. Crustaceans are 
capable of replacing any appendage 
which may be lost in battle. A 
damaged limb is at once cast adrift 
at a basal joint and a new limb im- 
mediately commences to form. This 
appears at the next moult as a tiny 
caricature of the undamaged partner 
and very imperfectly calcified. Several 
moults may be required before the 
limb reaches full development, and 
should the animal be in bad health 
when damaged it may be imable to 



[lips that shear their way through most non-metallic 
substances. The common English crab is in France 
termed ” Le crabe enrag^,” a most apt title for a 
:reature that spends its life looking for trouble. 

The common lobster is probably without a peer 


W. B. Berridge 

SQUIDS OF THE ATLANTIC 

Squids arc surface swimming molluscs and the giant squids may 
measiu*e fifty feet including the tentacles. Battles between these 
and the toothed whales are common, for these great mammals of 
the sea are very fond of a squid supper. 
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cast aside the damaged limb. 
A large crab or lobster when 
securely tucked in a rock 
cranny has been known to 
seize the incautious human 
hand attempting to draw it 
forth, and to hold the enemy in 
an iron grip until the rising tide 
has averted the tragedy. 

Most molluscs are quite 
incapable of fighting. This does 
not apply, however, to the 
members of the higher group — 
the Cephalopoda, which em- 
braces the octopus, squid, and 
cuttlefish. The octopus is a 
“ first-class fighting man,*' for 
it not only habitually wages 
war upon crabs and lobsters, 
but is at constant feud with its 
own species. An octopus 
having exhausted his own 




W. S. BorridK.- 


CUTTLEFISH AND OCTOPUS: FIGHTERS BOTH 

In the dimness of the sea the cuttlefish and octopus wage many a stern fight for food, not with 
each other but often with rivals each of his own kind. The octopus (ton) is a particularly 
deadly fighter, especially of crabs and lobsters. In the Aquarium at the London Zoo fights 
between one octopus and another for the possession of a crab often take place. 


supply of crabs stealthily insinuates a tip of one 
sucker-clad arm amongst a brother’s coil and 
attempts to purloin one just as it is being carried 
to the parrot-like beak. At once the robbed one 
closes with the robber and a Homeric tug of war 
ensues. An octopus may carry three hundred suckers 
on each of its eight arms, and each sucker can exert 
a pull of anything up to twenty pounds, according 
to the size of the animal. Although the arms of 


an octopus emanating from 
European waters seldom exceed 
two feet in length, in Australia 
specimens of forty feet in 
diameter are not uncommon. 

Squid and cuttlefish, being 
surface swimmers and used to 
catching fish on the fin,” are 
even more active than the 
bottom-haunting octopus, and 
are liable to attack on sight. 
The body of a gigantic squid of 
the North Atlantic and Antarc- 
tic seas may measure twenty 
feet, while the long arms can 
reach twenty-five to thirty feet 
in advance of the eyes. 

The toothed whales habitually 
feed on squid, and their skins 
are often latticed with long 
scars inflicted by the huge 
incisor-shaped suckers of the 
molluscs. Each sucker is ribbed 
with homy rings bearing 
enormous recurved hooks which 
assist materially in maintaining 
a finn hold. Our native octopus 
will fence with a lobster for 
hours, manoeuvring for a rear- 
ward position whence to secure the formidable 
claws. Octopods will also fight together for the greater 
part of the day, but it is doubtful if cuttlefish ever 
engage in conflicts with one another. The extra- 
ordinary breeding habits of the group do not neces- 
sitate the sexes coming into close contact with one 
another, so that it is very problematic whether the 
bride-to-be stands by whilst rival admirers strive for 
the honour of her restless hands — or rather tentacles. 
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Chapter CLV 

The Zoo That Never Was 

By Lewis Bettany 


T he earliest inhabitants of " The Zoo That Never 
Was ** must surely have been the marvellous 
creatures invented by the old Greek and 
Latin poets and romancers. I mean, of course, the 
Sirens, the Harpies, the Centaurs, the Gorgons, the 
Phoenix, the Chimaera, the Sphinx and the Uranids. 
To these may be added the Unicorn, the Lamia and 
the Biblical Leviathan and Behemoth. The latter 
couple have often been recognized as the whale 
and the hippopotamus ; but William Blake represents 
the one as a sort of sea serpent and the other as a 
monstrous elephant with truncated legs and proboscis. 

Monstrous the mythical beasts of the classics 
certainly are ; even the Sirens, the least offensive 
in form, are provided with wings by the post-Homeric 
poets. According to Homer, these beings live on an 
island situated between Aeaea and the rock of Scylla, 
near the south-western coast of Italy ; and they have 
the tx)wer of singing with such magical effect as to 
charm to their doom all persons that hear them. 
Accordingly, in his wanderings through the Mediter- 
ranean Odysseus, forewarned by Circe, stopix^.d the 
ears of his companions with w^ax and tied himself to 
the mast of his ship when he was passing the fatal 
island, and so escaped destruction. Of the number .and 
names of the Sirens Homer says nothing. As Ligeia, 
Leucosia and Parthenope they figure in such later 
legends as the Voyage of the Argonauts '' and the 
“ Rape of Persephone ; while their modern progeny, 
rendered more attractive and S}Tn pathetic by the 
course of years, includes the British mermaid and 
the Teutonic Lorelei. 

^T^he Harpies are much ** more fearful wild-fowls 
than the Sirens. In Homer they are merely, as 
their name denotes, the swift robbers," the personi- 
fied storm winds who carry off persons who suddenly 
disappear from the earth. Homer mentions only 
one by name, Podaige, who was married to 2^phyrus 
and gave birth to the two horses of Achilles, Xanthus 
and Balius. But as early as the time of Aeschylus they 
are depicted as ugly creatures with wings. Later, 
Latin poets, such as Virgil and Horace, represent 
them as obscene, bird-like creatures with the heads of 
maidens, with faces pale from hunger, and with long 
claws on their hands, who, whenever a meal has been 
prepared for enemies of the gods, dart down from the 
air upon it and either devour it or render it imeatable 
by dropping some stinking substance upon it. 

Doubtless it was from this disgusting habit of the 
Harpies that Dean Swift borrowed a hint for some of 
the filthier tricks which he ascribes to his Yahoos. 
Nor, indeed, is this the sole debt which the author of 
" Gulliver's Travels " owes to classical mythology. 
He must, I fancy, have derived his Houyhnhnms, 
his wise horses, the culminating stroke of his satire 


on human nature, from the Centaurs, one of which 
half-human half-equine beings, Cheiron, the instructor 
of Achilles, was renowned for his skill in music, 
medicine, gymnastics and the art of prophecy. In 
the earliest accounts of them the Centaurs are a race 
of gigantic men, covered all over with hair, who 
inhabit the mountains and forests of Thessaly and 
lead a rude and savage life, occasionally caiTying off 
the women of their neighbours and ranging the 
country like animals. 

By later writers they are described as monsters 
(hippocentaurs) whose bodies are partly those of 
men, partly those of horses. The offspring of Ixion 
by his mares, they are chiefly celebrated for their 
fight with the Lapithae at the marriage-feast of 
Peirithous, which led to their expulsion from Thessaly 
and to their taking refuge on Mount Pindus, on the 
frontiers of Epirus. They appear in two forms, in one 
as men down to the legs and feet, the back part con- 
sisting in the body, tail and hind legs of a horse ; in 
the other as men from the head to, the loins, the 
remainder being the body of a horse with its tail and 
four legs. 

I F the Centaurs may be reckoned the noblest speci- 
mens of the combination in one body of the 
human and the animal form, the Gorgons must 
certainly be regarded as the most horrible. Homer 
knows only one Gorgon, who (Odyssey XI) is one of 
the frightful phantoms to be found in the realm of 
Hades. Hesiod, however, mentions three, Stheino, 
Euxyale and Medusa. They are represented as 
girded with serpents and possessing golden wings, 
brazen hands and claws, large tusks like those of 
boars, and heads covered with scales like those of 
serpents. 

Medusa, who alone of the sisters was mortal, was 
even more appalling in appearance. Originally she 
was a beautiful maiden ; but unhappily she became the 
victim of Athena's wrath. Having contended with 
the goddess for the prize of beauty and having added 
to her offence by bearing children to Poseidon in one 
of her rival 's temples, she was condemned to wear her 
hair changed into serpents ; which gave her so 
terrifying an aspect that everyone who looked upon 
her was turned into stone. Finally the affronted 
goddess commissioned Perseus to destroy her. 
Furnished *with a mirror given him by Athena and 
borrowing from the nymphs a bag, winged sandals 
and the helmet of Hades, which latter piece of armour 
served to render him invisible, Perseus came upon the 
Gorgons in their sleep and, looking at Medusa through 
the safeguarding medium of the mirror, cut off her 
head which, having hidden in the bag, he delivered 
over to Athena, who placed it in the centre of her 
shield or breast-plate. 
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QUAINT SEA-MONK 

This ei]»g:raving, derived from Gesner’s History,** illustrates the sea* 
monk and one of the tallest fishing stories ever told. This monkish 
fish or fishy monk is said to have appeared off the coast of Norway 
in a storm. Fishermen may have seen it but they did not catch it. 


Of the Phoenix, " the Arabian bird resembling 
an eagle, with feathers partly red and partly golden, 
who lives for five hundred years, sole example of his 
species, and then builds himself a funeral-pile of 
spices on which he dies and from which he rises again ; 
of the Chimaera, a fire-breathing female monster 
slain by BeUerophon, the forepart of whose body was 
that of a lion, the middle that of a goat and the hind 
part that of a dragon ; of the Sphinx, the daughter of 
the Chimaera, a female monster, having the winged 
body of a lion and the breasts and upper parts of a 
woman, who propounded to the Thebans a riddle 
which was solved by Oedipus alone ; of Briareus and 
his brothers Gyges and Cottus, sons of Uranus bom 
with fifty heads and a hundred arms, who assisted 
Zeus in his war with the Titans and gained the victory 
for him by hurling three hundred rocks at once 
against his enemies ; of these and of kindred figures 
of classical legend I lack space to give particulars. 
They are, after all, mere inventions and are devoid of 
the larger and symbolical significance which attaches 
to the Sirens, the Harpies, the Centaurs and the 
Gorgons. None of them is likely to be resuscitated by 
a modern author, as the Vampire has been revived by 
Mr. Bram Stoker, as the Centaur has been re-created 


by Mr, Algernon Blackwood, or as the Lamia or 
serpent-woman has been re-incamated by Oliver 
Wendell Holmes. 

Of candidates for The Zoo that Never Was ** 
who have been proposed, or, rather, invented, by 
modern authors, I can think of two only who possess 
a real animal physiognomy, De Maupassant's in- 
visible Horla, and Mr. Blackwood's all too visible 
and odorous Wendigo. Indeed, when we leave 
classical times we have to travel right down to the 
fifteenth and sixteenth centuries before we come 
across a really new collection of strange beasts. Even 
of these many are included on the authority of 
Aristotle and Pliny, who, though they may be called 
the pioneers of natural history, were precluded by 
their carelessness and credulity and by their lack of 
access to comprehensive menageries from the op- 
portunity of becoming trained and scientific inquirers. 



ANOTHER FISHY TALE 

Here is another of the strange fish invented in medieval times. 
Creatures of this sort, called “ bishop fish ** by old Gesner, were 
said to rise from the waves, suddenly and solenmly, as far as their 
waist, but whether to bless or curse the sailors we do not know. 
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Strange illustrations ot mythical creatures are found 
in Conrad von Megenberg*s “ Das Buch der Natur/* 
published at Augspurg, October 30th, 1475/* and 
become now so very rare that the copy of the first 
edition preserved in the library of the British Museum 
contains six only of the original twelve engravings 
and two hundred and eighty-five only of the original 
two hundred and ninety-two leaves. Among the 
strange creatures depicted in the illustrations are a 
dragon, a four-legged monk, a mermaid with two 
tails, a winged mermaid, a sphinx lacking breasts 
but provided with a supererogatory long tail, and 
another sphinx who atones for being supplied with 
this appendage by being deprived of front legs and 
wings. 

The successor, however, to Aristotle and Pliny is 
not Conrad von Megenberg, but Conrad von Gesner. 
though we must not forget Olaus Magnus. Archbishop 



FAMOUS BARNACLE TREE GOOSE 
The Arctic goose visiting the British Isles in winter was supposed 
to develop from the shellfish, whence it was given its name, as 
explained in page 103. It was a common trick to connect and so 
explain — one inexplicable natural phenomenon with another. 



LAMB TREE THAT GREW IN TARTARY 

As late as the end of the seventeenth century they were still talking 
about the lamb tree. The lamb either grew in a pod or sprouted from 
the top of the plant. The stalk being flexible the animal could 
graze on the grass within reach but when that was exhausted it died. 

of Upsala and Metropolitan of Sweden, who, before 
his death in 1568, brought out a Latin work dealing 
inter alia with the fauna of Scandinavia, or the Rev. 
Edward Topsell, Chaplain in the Church of St. 
Botolph, Aldersgatc, who, in 1607, published " A 
Historic of Four-Footed Beastes ” which was half 
original and half compiled from Gesner's History." 

'•oNRAD VON Gesner, the Swiss naturalist, some- 
times called “ the German Pliny, was born 
at Zurich in 1516. His early studies in medicine, 
botany, classical literature, and natural history were 
prosecuted at Zurich; Strasburg. Bourges and Paris. 
In 1537 he was appointed Professor of Greek at 
Lausanne University, which chair he exchanged for 
that of physics and natural history at Zurich in 1541, 
where he taught and practised as a physician til) 
his death (1565). He wrote in aU ninety works, 
seventy-two of which were published and eighteen 
left uncompleted. One of his most important lxx>ks 
is his " Historia Animalium " work, 

indeed, on which his fame is founded. 

This history (” Conradi Gesneri medici Tigurmi 
Historia Animalium ") was published in three^ large 
folio volumes between I55^ ^ 5 ^ 7 * ^ rightly 
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which the German Pliny 
quaintly describes as “ equus 
fluviatidis, turpissima quad- 
rupes ” C* the river horse, a 
most wicked animal ’*) it is not 
at all difficult to imagine. A 
little reading of the text of the 
'' History and a cursory ex- 
amination of the plates will 
indeed soon lead the reader to 
the conclusion that, whatever 
sort of an anatomist he may 
have been, the author was an 



MONSTERS OF MEDIEVAL SEAS: SEA-SERPENT AND WHALE 

The Great Sca-Serpent ” has been explained vatiously as floating wreckage, a sail-fish, and a 
school of porpoises. However, none of these descriptions serve to explain away several well 
authenticated appearances at sea of unaccountable creatures Below is an old picture of the 
sea-serpent, while above we have a bold adventurer camping on a so-called whale. 


described on the title-page — in 
Latin, which I translate — as 
work which will be most 
useful and at the same time 
most delightful to philosophers, 
doctors, grammarians, philolo- 
gists, poets and all who are in- 
terested in various matters and 
languages." The first volume, 
which describes viviparous 
quadrupeds, contains 1,114 
pages ; the second, which is 
concerned with oviparous 
quadru]>eds and birds, numl^ers 
780 pages ; the third, which 
deals with fishes, marine ani- 
mals and serpents, run.s to 
about 1,400 pages. It will be 
gathered, then, that the total 
work comprises some 3,300 pages, and that, as each 
page consists of 62 lines each containing on an 
average twelve words, this History of Animals " 
is written in about two and a half million words. 

For a layman, totally inexpert in natural history, 
to express an opinion on the temporary or per- 
manent value of such a book as Gesner's would, of 
course, be the sheerest impertinence. All he may say 
is that the " Historia Animalium," text and illus- 
trations, ^ems to be a monument to the author's 
industry, and to succeed in its aim of assembling all 
that was known of animals in Europe in the first half 
of the sixteenth century. 

¥t is interesting to see that the British Museum 
copy of the first edition of the work, which bears 
the bookplate of ** Francis Hawes, Esquire, Receiver 
General of His Majesty's Customs, 1715," seems at 
one time to have been the property of Sir Joseph 
Banks, the eighteenth-century naturalist who 
accompanied Captain Cook on one of his voyages 
to the South Seas, and subsequently was for many 
years Pre.sident of the Royal Society. 

What .such voyaging and exploring naturalists as 
Banks, Darwin and Hooker (the botanist) must have 
thought of the impo.ssible necks of Gesner’s camels, 
of the tube-like trunk of his elephant, and of the 
ludicrously unveracious picture of his hippopotamus. 


armchair student and no traveller. Gesner almost 
confesses a.s much by citing as authorities in his 
fonnidable bibliography no less then 251 books, the 
works of Hebrew, Greek, Latin, German, Italian and 
French authors. He is, it may fairly be presumed, 
a compiler and collector rather than an independent 
and original investigator. 

His sea wolf, a ferocious looking creature bearing an 
erection of bristles all down its spine from head to 
tail, which he has the hardihood to declare is " some- 
times found on the shore of the British Ocean," is as 
obviously fabulous as his beautiful and purely 
heraldic unicorn, which is carefully distinguished 
(Monoceros) from the accurately engraved rhinoceros, 
or as his egregious ape, which displays long and 
pendulous breasts, dangles a sort of crutch stick in 
her left hand, and sports a beard under her chin of 
which one of Mr. Jacobs' sailors would not be 
ashamed. His cynocephalus, a human creature with 
a dog's head, he is quite content to take on trust from 
Aelianus. But for the genuineness of his satyr he can 
vouch, at least at second hand. I translate his account, 
wliich runs as follows : 

J think this monster ought to be included in the history 
of Satyrs The picture of it which I append was sent to 
me by Georgius Fabricius of Misnia, Germany, a gentleman 
of eminent learning and culture, who sent me along with it 
a description in these words r This quadruped was caught 
in the domain of the Bishop of Salzburg in what they call 


1774 




The Zoo that Never Was 



A “FEARFUL WILD-FOWL” OF THE OLD BOOKS 

The Blue Boar and the Green Man are common on inn-signs, but their origin was purely heraldic. 
Even an inn -keeper never had the courage to trade under the sign of a fonr-legged duck, but 
courage was the one thing that old zoologists never lacketl — on paper. This dreadful, quad- 
rupedal fowl was actually postulatc<l by some ancient wiseacres as being a real li\’ing creature. 


the Harzsberg forest. Its colour 
ranged from pale yellow to red- 
dish. It had a strange ferocity and 
fled the sight of men. Wherever 
it could, it withdrew into the 
shade. Finally when it could 
neither be forced nor enticed to 
take food, after a few days it 
became extinct. Its back feet [legs] 
were different from and much 
longer than its front. What the 
rest of the body was like can 
easily be gathered from the draw- 
ing. It was captured in the year 
of our salvation 1531. 

Despite this testimony, the 
satyr is not in any sense a freak. 

It is a sheer fraud, invention, 
or imposition. Of the same 
class is the sea monk, illustrated 
in page 1772, of which we have 
this description : 

This sea monster was caught 
in our time in Norway in a tem- 
pestuous sea. As soon as they 
saw it, people gave it the 
name of monk. Sometime, as 
an evil omen and to the great 
fear of men, certain portents 
with human faces appear in the 
Firth of Forth wearing, it seems, 
the cowls of monks and stand- 
ing up out of the water as high as the navel. 

Own brother to the sea monk is the sea bishop, 
seen in Poland in episcopal habit, says the author, 
in 1531. Other creatures belonging to the same 
menagerie are a mermaid with animal ears ; a 
merman or marine Pan with two horns ; sea seri)ents 
thirty or forty feet long, which are harmless ; and 
others, three or four times as big, with hideous heads, 
which are extremely ferocious and attack and devour 
ships and sailors. Whether Gesner was displaying his 
credulity or pulling his readers’ legs in exhibiting 
such palpably pictorial monsters it is difficult to 
decide, for an element of rare naiveti enters into 
his story of the beneficent ray. which I quote next : 

Olaus Magnus in a map which sets before our eyes 
the northern coasts of Europe depicts a ray in the ocean 
which, when it saw a man swimming and even submerged, 
who was in danger of being dragged down into the deep by 
a multitude of dogs and whelps, stirred by a certain natural 
sympathy, for a long time defended and eventually pre- 
served him. I am glad to find place here for a print of 
this incident taken from the map ; though Magnus has 
been at no pains to represent either the dogs or the ray 
properly. 

In his comment on the picture ot the dogs and the 
ray, Gesner is inaccurate. The ray is a really splendid 
and fearsome creature. But the dogs are not depicted 
at all, for the swimmer is represented as being 
attacked by three fishes. An author who makes so 
gross a mistake in describing one of the drawings 
which he has selected to illustrate his own text can 
hardly be expected to inspire confidence. 

His su (opossum) and his haut (sloth) are not at all 
unlike the real animals, save in one respect. In 


representing them with human heads, he remains 
faithful once too often to his love of the marvellous. 

Modem monsters, I need hardly add, can find few 
if any believers, save those who go down to the sea 
in ships. Sailor after sailor may bear witness to the 
appearance of mermaid and sea serp)ent ; but such 
witness is invariably scouted alike by the man of 
science and by the man in the street. It may happen, 
of course, for all we laymen know, that some great 
animal, lurking in the depths of the ocean or in the 
bowels of the earth, has yet to be discovered. But 
until such discovery is made the megatherium may 
fairly be said to have become extinct. One would 
like, however, to know more about a certain mysterious 
beast which, according to a book published in 
1928, “ Oddities : a Book of Uni'xplained bracts,” 
by R. T. (ioiild, might have been seen prowlij>g about 
Devonshire on the evening of February 8th, 1855, and 
left what were called Devil's hoofmarks.” This 
is Mr. Gould’s account of the strange footprints : 

The track appeared more like that of a biped than a 
quadruped, and the steps were generally eight inches in 
advance of one another. The impression of the feet closely 
resembled that of a donkey’s shoe . . . Here and there it 
appeared as if cloven . . . The creature seems to have 
approached the door of several houses and then retreated. 

I Its steps] passed in some instances over the roofs of 
haystacks and houses. 

Whom or what can this portent have been ? 
Obviously neither one of Mr. Machen’s ” little people ” 
nor one of Mr. Blackwood's “ clementals,” it seems 
to have resembled those noctambulants which Sir 
Arthur Conan Doyle’s Mr. Sherlock Holmes more 
than once succeeded in running to earth. 


END OF FOURTH VOLUME 
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VOLUME I 

Mandrill : Its Remarkable Coloration 
Living Rainbow of Animal Colour . . 

Birth of a Crocodile : Emerging From the Egg . . 

Jewfish : A Monster of the Deep 
Peacock With Train Full Spread 
Compass Medusa : A Beautiful Jellyfish . . 

Great Marine Iguana of the Galapagos Islands 
Cormorant Diving Beneath the Sfa . . 

Hippopotamus With Jaws Open 

VOLUME II 

Salmon Leaping the Falls to the Spawning Ground . . 
Tiger : One of the Strongest Beasts 
Angel Fish and Its Beautiful Fins . . 

Zebra : Showing Stripe Design of Head and Neck 
Fantail Fish ; A Goldfish Produced by Breeding 
Chameleon Shooting Its Prey . . 

Mandarin Drake of Eastern Asia with Mate 
Geographic Terrapin : Development of Hands and Feet 

VOLUME III 

Armadillo : A Great Tunneller 

Horn bill ; A Bird with a Grotesque Beak 

Harvest Mice and Their Nest 

Wart Hog : One of the Ugliest Beasts 

Robber Crab Climbing a Tree 

Blue and Yellow Macaw, A Talking Bird 

Giraffe Drinking at a Water Hole 

Kingfisher in his Courting Plumage 

VOLUME IV 

Orang-utan : The Most Human of the Apes 

Flamingoes Standing in River 

Eland : A Long-lived Antelope 

Monarch Butterflies Clustered on a Branch 

Frilled Lizard Brought to Bay 

Brown Owl : A Dweller in Darkness 

Wild Duck : Hereditary Plumage 

Jaguar : A Big Cat of the New World 
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General Index 


This Index gives direct reference to the 
individual varieties of animal life described 
or illustrated in the body of WONDERS OF 
ANIMAL LIFE. It is not a classified 
index, and general headings, such as Birds, 
Insects, Fish, etc., include references to 
general information only, the individual 
creatures being found under their own names. 
In . the case of individual classes which are 


distinguished by one name such as the Crab, 
Ant, or Beetle, the various types distinguished 
by a descriptive adjective are indexed alpha- 
betically under the class heading, thus : 
the Leaf -eating Ant will be found under the 
heading Ant. leaf-eating. A gcncrous system 
of cross references covers all doubtful cases. 
The illustrations are indicated by figures in 
italics, thus : Comb, of b«?e8, 252, 252 


A ARD-VARK fAnt>bpar or Earth- 
^ plff), burrowcr, OOP, 912 
— eaten by lion cub, 1177 
— snout, 1078, 1081 
Abingdon Island, tr)rtolHcs of, 78, 79 
Abranam, camels received, 408 
Abraaa SiyWata, magpie moth, 125B 
Abrnzzi, locusts in, 

Abyssal Dragon, poisonous fish, i:U 
Abyssinian Ouereza. See Kiipijel's 
OuereTa 

Acacia, ants and. 525 
Acana Ant, from Amazon valley, 525 
Accommodation, facussinK power, 
202 

Aoberontia, genus of moth, 726 
Aoontia, stinging threads, 200 
Acorn (or Bock) Barnacle, a group, 
714 

hill (its, 202 

— —hinged roof, 282 
Acorn-shells, live upside down, 024 
Acridiidae, lo«‘ust a nienil>cr. 720, 

1120 

— sliort'horned grasshopper, 720 
Acrophylla Titan, Australian 
msect, 788 

Actinia Equina, common soa-nne- 
mono, 1524 

Actinia Mesembryantbemum. sca- 
anemonc. age, 1500 
Actinomma, shell, 1520 
Acts of the Apostles, snake episode, 
144 

Adamsia Palliata, sca-nnemorjc. 200 
Adamsia Polypus, piirasitic anemone. 
200 

Adder, attaeks birds, 225 

— in country lane, 1258 
--bnbifs ami cluiriicteristics, 471 

— killed by moh*, (t72 

— Marine, fllteen-spinetj stick Icbaitk, 
002 

— PuH'. .SVc l*ulf Adder 

— a true siiakf*, 102 

— -two pict ures, 40s 

Ad61ie Penguins, in Antarctic, H'iS-.Vi 
Adelops Beetle, cave dweller. 1550 
Adjustment, in plants and aninuils, 
1150 

Adjutant (or Marabou) Stork, bciik. 
55, 02 

p{rnliaritic.s, 1002 

— : — resting, 1114 

— — a sciivenger, 022, 637 

snake-eater, 677 

speed, 1579 

— — wing span, 1441 

Aodes Calopus, brindled gnat, 115J» 
Aegoeoniohtbys Appelii, angler llsh. 
940 

Aepus, w'inglcss beetle, 20G 
Aepyornidae. See Roe 
Aeronaatios, and bird flight, 1425 
Aesop, on animal friendship, 277 
Aestivation, of desert creatures, 1300 
— uf tlsh and animals, 1500 
Afghan War, elephants in, 1400 
Africa, anthropoids In, 9 
— termitaries In, 15, 21, 23 
African Mud-fish, dual breathing sys- 
tem, 491 

Agalena labyrinthioa, spider, domestic 
life, 400 

Agassiz. Alexander, on chimpanzee 
intelligence, 190 

Trawl, description and use, 982 

Age, In the Animal Kingdom, 1509-28 

— of bees, 249 

— of elephants, 240, 1584 

—of mud wasp, 584 

—of pike, 1584 

—of skylark, 1584 

—of snail, 090 

— of wren, 1586 

Ageronia. S. American butterfly, 
reetlng, 1128 
Agrionltnre. by ante, 616 


Agriculture, elfect of rats on, 1098 
— loss by Insects, 1127 
Ague, spider as cure for, 302 
Agyroneta Aoquation, spider, under- 
water web, 402 
Aigrette. See Egret 
Ainsworth-Davis, J. R„ Birds that 
(’annot Ely. 109-110 

The Marvel of the Mammoth 

ami the Mastodon, 1227-45 

IMginv Trappt*ra of the Animal 

World. 171.5-21 

— - The Triivcrsal Eight for Emid. 
1172-92 

The Wonder of Animal Trans- 
formation. 710-22 

! Air, for watcr-spJdcr’s nest, 053, 055 
— Winged Warriors of the. 1090-1702 
Akeley, Carl E., museum group, 1630, 
1024 

Aker, Egyptian god. Eionsand. 401 
Alarm-note, of biriis. |002 
Alaska, <l(»g tran.sport in, 347 
— a rim of wilinon, 498, 499 
Albaoorc, a flglitiug tlsh, 1700 
Albatross, idiaract eristics of bonk, 50 
— coartsliip. 1 81 
— may sleep in flight. 1115 
— wing mcchaulMni. 1438, 1151 
Albemarle Island, iguanas at, 310 
Albiaism, The My. story of, 1020 32 1 

Albino, elephants. 227 
Alca Impennis. See Auk, Great 
Alcyonium, dead man's tlng<‘rs. 1521 
Alder Fly, larva as dlgg(*r, 919 
Alder Sawfly, gruiw feeding, 158s 
Alevin, tlrsf .stage of .siiimon, 494. 713 
Alexander II, 'I’sar, favc bison to 
J'rincc of JMe-ss. f Jlo 
Allan o’ the South Wind. See Diver 
Great Nortlicrn 
Alligator, lieing fe<l. 1176 
— cru‘ili(?d by python, 327 
—eyes, 199 
— man’s enemy, 1086 
— meeting dog, 504 
— nest 'builder, 902 
— snake killer, 077 
— tail as M'i!Upon, 511 
— at ten months, 205 
Alligator-terrapin snapping turtle 
328 

Allosaurns, preliistoric beast, 1706 

Alpaca, tlesccndod from guanaco. 408 

— nw:k, 697 

Alps, fauna, 1052 

— snow-lint! in, 1052 

Alsatian Wolf Hound, evolution, 449 

llndlng Icunis racket. 358 

and t»ups, curiosity, 850 

Alteruatiou of Generations, incaulng 
285 

Altitudes, Animal Life at High, 1053- 
01 


Alyles Obstetricans. midwife t^md, .324 
Amaurobius Sim ills, spider, 400 
Amblyopsis Spelaea. blind flsh, 1.559, 

1505 

Amblyrhinohus Cristatus, giant sea 
iguana, 311, 312-13 
Amblystoma Tigrinum, tiger saia- 
mantlcr. 712 

America, tropical, ants from, 525 
— North, inswt pests in. 1119 
American Blight. Woolly Aphis 
American Condor, largest vuitiire. 033 
American Hare, winter coat, 1021 
American Indians, compass sense. 083 

ami puma, 243 

weather wisdom, 045 

Amherst Pheasant, frill. 824, 827 
Ammonia, in chitin, 276 
Ammonite, fossil, 1706 
Ammophila Sabnlota. sand-burrow- 
ing wasp. 581 
Amoeba, law among, 479 
— method of travel, 603, 604 
— oxygen re<iulrempnts. 485 


Amoeba, sluipc, 010 
— simplest form of life, 88, 1033 
Amphibia, Australian, Oso 
■“British reptlhis and, 407-77 
— courtship display, 1351 

— -digits ami toes, 880, SS4 
— evolution. 1723 

-“-eye structure, 203 
—lack of weapons, 1220 
life hi.Htory, 71 1 
— neck, 007 

Ampbioxns, simplest form of skeleton, 
77 

Ampbiprion, and Discosoma ane- 
inones, 1002 ' 

— Hiuail fish. 350 

Amphisbaena Lizard, subterranean 
type. 1563 

Ampbisile, method of swimming, 008 
Anaconda, eyes, 201 

non- venomous snake, 140 
— power, 578 
-in tropical forft.st. 1507 
Anaesthetic, of water-tiger. 1410 
Anatidae, duck family, 110 
Anatomy, of bat. 420 
—of birds, for flight, 1425 
— companitivc, museum inoilcls, 1031 
— of spider. 400 

Anderson, Dr., on Jove ot orangs, 1200 

Andes, fauna, 1(>.55 

Audrena Bees, feign death, 051 

— .solitary bee, 920 

Androcles and the Lion, story possibly 
true, 1271 

Androoonia, butterfly scales, 0.24 
Anemone, Sea. See Sea Anemone 
Angalena Labyrinthioa, Jabyriiitli 
•spider, 201 

Angel Fish, tins. IMate f.p. 008, 612 
Anger, expressed by animals, 05 
— shown by clcpliant, 232 
Angeronia, butterfly, sound. 720 
Angler Fish, 136, 128 

— — camouflage. 778 

food hunt, 1102 

Inmling methods, 27 

... — tiuiiinoiis bait, 207, 211 

of tlie; ocean depths, 027-41 

peculiarities, 107 6 

Angle Shades, characteristics 1258 
Anguis Fragilis, slow-worm. 475 
Animals, Attitude Tow’ards Man, 
183-191 

— That J.ived Before Man, 1704-13 
—The HIghta of, 1382-08 
—Should They Perform ? 1750-64 
— That Live Epsidc Down, 921-24 
Animal Wonders, Revealed by the 
Mlcrosi'opc, 1605-21 
Anobium Paniceum, bread weevil, 
920, nil 

Anodonta, fresh-water mussel, 720. 
1551 

Anolis CaroUnentis, ('arolina iguana, 

322 

Anomala Beetle, sugar-cane pest, 1 <18 1 
Anomalurus, African llying-squirrel, 
613 

Anomma, driver ant, 320, 1720 
Anopbeiine Mosquito, malaria carrier, 
1126, 1685, 1692 

spot-winged rnosqult4>. 1159 

Anopbtbalmui Beetle, 1556 
Ant, age, 1512 

— The Amazing Life of an Ant City, 
516-530 

— antennae, 1399 
— books on, 328 

— Carpenter, biding sawdust, 441 

resting, 527 

— colony 111 country lane, 1262 
—driving green-fly, 1310 
— flghthig among, 324 
— foe of palisade sawfly 1589, 1592 
— food of thorny devils, 1089 
—Garden, in country lane, 1262 
— House, queen and worker, 630 


Ant, instruction of young, 1535 
i.eiif-cuttiug. Ant Parasol 
— Meadow', nest, 522 
— memory, 368 
— mimicked by spider, 406 
— us nest-huilder, 004 
— ne.sts in Australian bush, 1367 
— pack Instinct, 1720 
—-Parasol (or Saiiha) of British 
Guiana, 516, 525 
camouflage, 777 

— -leaf'CUtf Ing. 526 

— partnership with butterfly. 1604 
— as scavengers, 643 
— sllk-spInner, 1066 
— Slave, age, 1512 
- ' stridiilation. 726 
— Tree, neat, 1068 
— Wandering. lulgratioriH, 1051 
— Warrior, of Briti.di Guiana. 516 

on the march, 527 

— weapons, 1232 

— White. See T(!rmltc 
-Wood, city, 521 

duel betwc«*n, 323 

nursery, 523 

Antarctic, Animals of the Arctic and, 
331-40 

Ant-bear. See Aard-i ark 
Anteater, nrlioreal types, 150 <s 
— Banded, Australian marsupial, 966 
— Black-spinc*! porcupine, 1082, 1086 
— (nohitionnry iiistory, 1432, 1433 

■ food. 1172 

—the Great, 1082, 1086 

■ - — size, 1433 

-- - weapon.^, 1248 

— I.csscr, the tamandua, 1433 
-- 8. .Airicricari, 1427 

— 81)10 V, of Australia. 970-71 

— -life history, 00 

— tame, 668 

— use of tall, 508 
Antelope, bcisa oryx, 567 

— t'hiru. rest h.ibit.s, 1104 
— courtrihlp flght.s, 323 
■-“X'uriosity, 848 

— Diiyker. See. Duyker 
— cImihI. Plate f. p. 1512 
'• ill Hagcidieck Zoo, 1394 


— a herd, 554 

— liorns, 568, 800, 803 
— Impala. svieeii, 1572 
— klipspriiiger, 893 
—in J.ondou Zt>o. 1398 
— medical trcatnuMit. 669 
— method of capture, 588 
— night photograpli, 1286 
— power, 570 

— python eating, 1177 

— Roan, use of horns, 8(H) 

— Sable, 568 

a herd, 1302 

horns. 568, 570, 800, fi03 

— Sabre-horned, 668, 670 
—Saiga, strange nose, 993 
—an ungulate. 106 
—white disk, 5.50 
Antennae, of ants, 524 
— of eockchafer, 926 
— of emperor moth, 925 
— functions, 926-29 
— of gadfly, 1 160 
— of glow-worm, 1399 
— as hearing organs, 729 
— of hover-fly, 1171 
— of house-fly, 1163 
—of lady-bird, 1399 
— ol marsh fly, 1616 
—of stalk-eyed fly, 1410 
—structure and use, 1399-1401 
— ot tiger motli, 926 
— of timberman beetle, 792 
Antennariui Striatna, angler flsh, 188, 
940 

Anthonomos Grandia cotton boU 
weevil, 1121 

Antbopbora. flower bees, 920 
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Ant — ^Bee 


General Index 


Aatbowiw bmndiied akeletoa* NS 
Antliiii. In elepliaiiU, 286 
Anlhro^ oave nptder. 1667 
AattetwUon, «t|iFeeMd by anlnuila, 
78 

Anttoohni Bpipbaati, used elepbante 
for war, 1460 

AiUleea In deer fighta, 3S9 

-tof rnbot^ 799 

—of etij^ dUadvantagea, 004 

A]il-l^on» eyea, 1418 

—larval cbaneteriatica, 760,.ld06 

— 1720 
— strength, 1412 

UUit-dhroah, In Amason forest, 1607 
Anahla, ja^ and, 461 
AnnrttUL aprlngtail fly, 206 
Anvib or song Uintsh, 1268 
AaglMy. In animals and birds, 73 
Apes, aiun to mankind, 2-14 
— Anthropoid,companionshlp needed, 
650 

for drcus work, 1762 

dangerons in maturity, 660 

— —tailless tyne. 8 

from Tura jillver, 1S03 

—Dog-beaded, Egyptian laered ani- 
mal, 461 

— flgbting instinct In, 324 
— loim-armed. of Borneo, 1077 
Aphamcma Man, attacks woolly aphis, 
1682 

Aphid-wasp, and green fly, 1S93, 1604 
AoUa. 3 m Gre en -fly 
Aphiooalhataa. giass-sponga 1631 
Aphrodite the sea-moiise, 291 
Aphyens Loonabwyi, parasite of black 
scale, 1688 

Apt, elephant trainii^ school, 240 
Apl^ saci^ boll ofBbl>t, 468 
Aplelha Bypnoram, fresh-water shell, 
1694 

Apodemos tylvattoas. long-tailed fleld- 
mouse, 810 

Apple Aphis, In Biirope, 1110, 1128 
Apm Snail, and e^, 666, 690 
Apteryx* 3 m Kiwi 
A^mia, flightless rail, 113 
Agneoiu Bamoiu, In human eye, 201 
AxaaltBe. legend of, 801 
Araehniaa. »w among, 479 
—spider ciaBB, 406 

Arehaeopteryx* most ancient bird, 109, 
1718 

Arelm SJidi, marksmaiuhip, 766, 767, 

Arohlaiedef, a founder of sdencte, 102 
Arette Vox. characteiistlcs, 346 

— — eraftemanshlp, 1061 

— — ^moulting, 276 

— —In eummer and winter, 277 
Aiotie lEbra, 346 

Aftaieola. lobworm, 291 

Aifili boms 601 

Attonani. female, and shell, 666 

—Che paper nauttins, 674 

-"•ewtmimng, 667 

Anas, Ulysees* dog, 166 

Argils pheasant, breeding display, 280 

Arioii, origin leg^, 782 
AiiOB Atar, black slug, t96 
Ariontdaa^ shig group, 693 
Awstophaiiei, and fi^ sounds, 1600 
.AiiatoUs^ and animal classification, 
101 

—a founder of science, 102 
AmadiilQ, evolutionary history, 1482 
—Hairy, a scavenger, 686, 641 
——sleeps on hack, 1101 
—Long-haired. 1430 
— Kloe4ianM, digger, 912 
— Peba. a scavenger, 640, 641 

Sll, 611 

— polyembryony iiL 1312 
—a snake-killer, 076 
—Three-banded, 050 
— tunneller. Plate f. p. 920 
—in water, 1269 

Army Worm, measures against, 1120 
Arrau Turtle, neck, 702 
Artemia. the brine shrimp, 924 
Arthropods, eyea. 107 
— enccMsion of moults, 274 
Arctm^i^ Antarctic, Animals of, 884- 

Arthur, Bing, In form of crow, 466 
AftmmyMOe. 8^ Beetle 
ArvtoOla AmphiMua, water-vole, 808 
Aaoarls, common rouml-worm, 1806 
Aaetdiass, sea-squirts, 716 
Aih and Willow Scale, insect peat, 
1131 

Ash Tr^ work of goat-moth on, 448 
Atlliia Orahrottitormis, robber fly, 
1708 


Alp (or Homed Viper), 149 
— attadied by ante, 648 
Aaptdtotna Pmnleloaaa, the San Jof6 
scale, 1120 

Am, crossed with isebra, 1761 
— domestication, 410 
—an ungulate, 106 
— wild, fo Gobi desert, 1667 

onager and kiang, 1366 

Sm alto Donkey 
f"*. butterfly rnim, form, 620 
Astcrlna, starlMi, 201 
AtiMOM, owl the symbol, 467 
Atlantlo Ocean, eels In, 46 
Atlas BfatlaTlse Beetle 
Attaa Both, with cocoon and larva, 
idO/, 1018 

Atraotaapis Vlpar, over-developed 
armature, 1000 

Atro|^^ Divianatoria, book louse, 

Attanitinn, methods of showing, 71 
Attidaa, spider family, 1848 
Aoeldand Dnek. characteristics, 116 
Audubon, John Jamta, on passenger 
pigeon, 1204 
Auger Shell, 676 
Angar-worm. Sm Goat-moth 
Auf^^Thom Moth, shape of eggs, 

AngwAna, Bmpetor, and Apis Bull, 
468 

Auk, breeding centres, 206 
—method of diving, 369 
-^reat (or Garefovi) characteristics, 
110 

extinction, 1203, 1216 

—Little, 349 

characteristics, 372 

Aalaoodlaena, geometric shapes, 624 
Aura. Mexican, in flight, 1446 
AurSlia Auita. ielly-flah, 1632 
Anrooha, prehistorio domestication, 
407 

AostraUa, camel transport In, 1364 
— destruction of food supplies. 1316 
— bruit-bat camp, 121, 1^ 

— Great Barrier Reef. 862 
—A Land of Living Fossils. 064-080 
—termitaries In, 16, 19. 83 
Australian Oaae Moth, trickery, 049 
Auatrailan Wild Towi, migration, 
1060 

Avebury. Lord, on ants, 368 
Avoeet l>eak, 60, 62 
Ai^o^ life history, 712 , 716 
— young salamander, 487 
Aye-aye, nest, 806 
Aiaraw Dog, shams death, 060 


BaUmaa, peouUarltieB, 1080 , 1083 
—spiral tusks, 627 
Baboon, fadal expression, 67 
— Haniadryas, function of mane, 1347 
— for London Zoo. capture 690 
—natural surroundings in Zoo, 1382 
—power, 672 
—protective tricks, 962 
—sacred, parenthood, 1636 
—tamed, 672 
—use of hands, 692 
—warfare among, 333 
Backbone, neck a part, 697 
Ba^ Bme, household pest, 1482, 
1486 

Bacteria, constitution, 886 
— discoveries on, 106 
—law among, 479 
—nitrogen-suppliers, 830, 841 
—phosphorescence, 218 
— on plant roots, 838, 839 
—In the soil, 833, 840 
BadgM. 302, 303 
— baitmg. cruelty of, 1301 
—emerging from earth, 911 
— expressing pleasure, 66 
—and honey-guide, 1601 
- parental training, 1640 
-Hdiares earth with fox, 906 
Baffin Island, reindeer industry in, 
847 

Baggit, female salmon, 406 
Bahama Islanda, deserted flamingo 
colony. 901 

BaK, luminons, of angler fish, 207 
Balaena Myatloetus, whalebone whale, 
841 

Balanoi, acom barnacle, 202 
Btleaii (or Wbalebona) Whiaa^ 786 
—food filter, 1187 
—habits and charaoterlattca, 742 

^vestigial teeth, 1284 

Balloon l^h. 3m Globe Fish 
Balttmora (Mole, nest, 1064 
Banana, food of iguana, 320 
Banda JMand, lunduous flab, 212 


Baadiooet leaning power, 1733 
— maifuplai, 066 
-rpig-footed, pecuUarttlea, 066 
— EM>btt-«sd!»cL deaert animal, 1660 
Bantam, pity for sick dog, 886 
Bantang, courtship fights, 828 
Banthtf, wild cattle, doiMatication,407 
Bubados, malaria in, 1126 
Barbary Apt* parenthood, J636 . 
Barbary fineap, horns, 801 

with you^, 1823, 1646 

Barbat. beak.^ 

Bareroft, Joaaph, The Fight for 
(^ygen, 4^-02 
Bark (of dog), as language, 186 
Barking Deer, albino specimen, 1020 
Barking Mrog, protective tricks, 062 
Barley-oom, for young hippo, 697 
Barnacle, Acorn. Sm Acorn Barnacle 
Banaeie, cirri of adult, 630 

— on dmtWQod, 281 
—life history, 275, 714 
—lives npslde-down, 024 
— ihlp*i. cut open, 714 

— ^varieties and habits, 203 
Barnacle Gooat, breeding habits, 1153 
Btmaoie Tree, medieval myth, 103, 
1773 

Bam OwL Sm Owl 
Bamum and Bailey, animals captured 
for, 687 

BModa, elephants fighting, 231 
Barracoota (or Barraca&), type of 
sea pike, 138, 1244 
Bander Bed, The Great, above and 
below water, 364 
— coral colours, 351 

— —coral formation, 84, 003 
Bartlett Abraham, and prong-buck, 

807 

Barwsll Sheep, horns. 804 
Basket-worm, caterpillar of Psychi- 
due, 771 

js, in aquarium, 987 

— American, a winter cluster, 663 
—Black, fighting for food, 1186 
w Bock, gannets at, 661 
—sea birds* nests, 296 
Ji Strait, gannet colony, 661 
Bast, Egyptian sun goddess, 461 
Bat, anatomy and habits, 428 
—British, rest habits, 1112 
— evolution, 480 
—eyes, 204 
•flight, 426 
•frightfulness, 1764 
-Fruit (Flying Fox). Sm Fruit Bat 
— hibernation, 1505, 1500 
— ^I*eaf-no8ed, 128 

— Long-earsd, lover of darkness, 1666 


1115 

1708 

— Noctule, asleep with young, 431 
—parallel of pterodactyl, 880 
—in tropical altitudes, 1665 
— upside-down, 921 
— Vampire, and their Harmless 
Relatives, 117-127 
•youth, 1651 

Batdeur Eagle, snake killer. 677 
Bates, H.W. ,ou butterfly coloration, 80 

on cicada concerts, 730 

—on foraging ants, 1720 

Batisiaii Mimicry, in butterflies, 80 
Batsaon, WUUam, experiments In 
almnism, 1026 

BathsUtr, M., on white ants, 20 
Bathing, bird methods, 1259 
— Indian dephants and, 226 
Bathydraoo, poisonous flsh, 134 
Bat-parrot, reversed portion, 021 
Batten, B. Mortimer, Have Animals 
Foreknowledge 7 042>47 

Herds, Packs and (kilonlee, 

641-54 

— ^The Homing Instinct, tl78-88 

U Nature Beally Cruel 7 

1410-26 

Battery, horse-drawn, 1467 
Battles, of Big Fish and other Ocean 
Beasts, 1765-60 
Baya, weaver bird, neat, 000 
Banr, Dt. Leon, on white ants. 21 
Beadlat Anemoito, stinging batteries, 
200, 1767 

Beak, of raseowariM, 1066 , 1092 
—of cockatoo, 1621 
•—at dolphin, 732 
—fadings expressed by, 76 
—In iniieots, 769 
—variety and use, 58-64 
—as weapon, 1242 . 1245 
Beam IMiwl, description and use 082 
Bean, root tuherele with nodules, 669 
—Jumping, mystery of. 421-25 
Bean Bettis, Mexican. Insect pest, 1121 
Bear, American, In forest, 1299 


Bear. Mack, cubs up tree, 1648 
—British Columbian, with can, IJfO 
—Brown, curiosity, 644 
— —In Himalayas, 1668 

at Kasbmh. hibernation, 1660 

^longevity, 1611 

at play, 166 

-—deeping, Jill 

treachery, 666 

— cllmbitig tree. 1296 
— Kximpar^ with daffodil, l&0r> 
—dangerous in maturity, 600 
-distribution, 1746 
— examlntng motor oar, 66T 
—feet, 804 

-fore-limbs as weapons, 1229 
— GrUriy, manners and morals, 1270 
—Indian, at play, 164 
—In Kootenay National Park, W 
—performing, 1892, 1761 
—playful 1277 
—Polar. Sm Polar Bear 
— tn Rainier National Park, 16$ 

— as scavenger, 640 
—Sloth. Sm Sloth Bear 
— slow mover, 1668 
— ^small, of E<n»dor, 1650 
—swift mover, 1681 
—tamed, 662 
—two, 666 

— yotmg, black and brown, 269 
Beard, of Diana monkey, 1077 
— of male markhor, 809 
Beauty Parade, among the birds, The, 
160-82 

Beaver, building achievements, 4J4- 
36, 807 

— Canadian, craftsmanship, 1067, 
1068 

devastation by, 1378, 1879 

— in Great Britain. 1381 
—museum group, 1642 
— taU, 608 
— ^at work, 433 
—worshipped by Britons. 462 
Beaver^at. Australian rodent, 966 
B6ohe-de-Mer. See Sea Slug 
Bed Bug, male and female, iidd, 1486 
Bedeguar Gall, inside, 1264 

on rose, 1264 

—pincushion gall. 1690 
Bee, age, 1512 

—Bumble. Sm Humble Bee 
—Burrowing, and Sitaris Beetle, 1004 
— Carpenter, craftsmanship, 1073 

large species, 1018 

metboas, 442 

— craftsmanship, 1070 
—domestication, 420 
—fecundity of queen, 1305 
— ^fe^s death, 961 
— flanting among, 324 
— Flower, burrows, 920 
—hexagonal comb, 621 
—hibernation, 1600 
— hivo law, 470 

life In, 265 

— Humble. 8m Humble Bee 
—Honey, sense of smell, 084 
—instruction of young, 1536 
— Leaf-cutter, craftsmanship, J9fl, 
1072, 1073 
—leg, 1611 

— Longimm. in country lane, 1250 
Mason, making cell, 1073 
memory, 866 

Miner, burrows in sandstone, 016 
—mouth parts, 1416 
— nectar-dance, 107 
— nest»«, 004 
—no playtime, 161 
—Potter, craftsmanship. 1078 
— Solita^, burrows, 020 
— sting, 1621 
—Violet Carpenter, 1018 
—Wild, in country lane, 1260 
—wing vibration, 726 
—wonderful commonwealth, 246-67 
-Wood-boring, ctils, 1073 
-Wool-carder, craftamamihlp, 1078 
Beebt, Wtiliam, in corai garden^ 861 
--^oceanographical work, 088 
— — <m sea Iguana, 311. 814, 817 
Beef, as wasp food. 860 
BM>fly, habits and characteristica, 
1172 

Bee-hawk Moth. Batesian udmlcry, 80 

^musicaf wings, 726 

Bees and Waipi , Unfamiliar Balativee, 
1687-94 

Beeswax, oharacteristtoi, MiO 
—generation, 240, 261 
Beetie, Adeiops, cave dweller, 1666 
— AriDphthalmus, cave dweller 1666 
—Atlas, obamct^stlos, 1010 iOlt 
— pToblem or tuims, 1348 
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Bee-Bri 


— Boamehld,* lamOe Uie aound 
mekert 728 

— Bread* aetivitiee* mt 
— aa bummer. 820 
— aa eava da^er. 16&5 
--•Buryiiig. with Unnet* im 
— —aa aoaveuger, 641 
x-Cbnlcii, aa loavenger. 641* 648 


. bou>ieli0ld DM, 1481 

--Obaf«* brom Central iLmerltai 620 

^horned* leet, 660 

— OhelTolaala* 1016 
— Cm^dai^^ ^^olgarettea, 1166 

—Coffee, iamiuie to berriea, li66 
— Ooleoptei^ kubng fly, 1101 
—of country lane, 1606 
—Death Watch. Su Beetle, Furni- 
ture 

—of deaert, habits, 1360 
—Devil’s coach horse, 667 
— Dtamond, brliliance, 825 
—Diving, and egg cocoon, 664 
— Dytlscus. 8m Dytlscus 
—Elephant, 1007, 1011 
—feeding on peach, 1600 
— feetToOO 
—Fiddler, 791, 796 
—Fire, age, 1612 
—Furniture or death watch* 440 

^household pest, 1470* 1466 

ravages. 440, 1069 

sound made by, 728 

^wood tunnelled by, 060 

—Giant Forest, 1010 
—Goliath, 440 

characteristics and life hIst<ory, 

1006 

coloration, 828 

— — foot. 660 

— Golofa. reputed strength of jaws, 
lOOyi 10/0 

-Groin-borer, fecundity, 1812 
— Ground, J263 

^ancennae and mouth, 067 

strength, 1601 

violet, /605 

— scavenger, 666 

—Harlequin, 440 
—Hercules, characteristics, 1007 

problem of horns, 1348 

strength. 670 

—lumping power. 1741 

—legs, lOOfT 1606 
—in Madeira, peculiarittss, 1162 
—Mealworm, household pest, 1479, 
1482 

—Mexican bean, insect pest, 1121 
-~on Mount Everest, 1668 
—Musk, 1666 
—Painter, 706 

—Potato, In France, 1119, 1166 
—preying, wHh cicada, 1710 
—protective fluid, 968 
— Ehlnoceros, characteristics, 1010 
—Sawyer, 706 

-I characteristics, 1014 

—scanty plavtime, 161 
— Scarab. Sm Scarab 
—Scavenger, from Brazil, 796 
—as scavenger, 641, 666 
—Sexton, as scavenger. 641* 646, 666 
—Shot borer, work, 446 
— Sttarls, and burrowing bees, 1604 
—Soldier, laws, 1410 
— sound production, 725 
—Stag. 8m SiAg Beetle 
— Tenebrlonld, tapping sound, 728 
—Tiger, rapacious Insect, 1173 

— —sound maker, 1498 

— Timbermao, antennae, 792 
—Titan, lOiO* 1014 
-Water, 266 
age, 1612 

— —eyes, 1418 

— —foreleg. 1606* 1607 

——laws or larva, 1400 • 

^larval breathing, 1618 

mandibles. 1410 

——method of breathing, 488 

— —nest, 656 

Sliver, ^k spinner, 1069 

teeth, 1416 

— — M trapper, 1721 

— Woo^bortna, 1691 
Belli Qqri. m Oryx 

of prehistoric 

foment \n,jm 
laleok lli^lR. 1088 

Wtdto-headed. pecullari- 

m./664,1092 

BsttMTHUalN^ OB Mm Dodo. US 


Balt* Th on animal friendship, 886 
wasp, cruelty, 1708 
sacred cow in. 466 

^ monkeys in* 460 

BeiuMB% Wattaby* marsupial, 067 
Beanu* EK^tlan phoenix. 462 
Bcbsoil Olande B^ How the Serpent 
gOT its Poison, 189-149 
BensniaiL f . L.. Winged Warriors of 
tt^lr, l699-im 
BetMovka. mammoth from, 1641 
Beilsce, OaptMn von, and HWand 
gorilla, 13 

Bermuda, coral gardens, 851 
Beniola Sandwensis, tiie barnacle 
goose. 1153 

Betndge, W. 8., Animal Scavengers 
and Undertakers, 682-42 

—Animals In Human Warfare, 

1466 

The Clever Tricks of Feeble 

Folk, 948^ 

^Masons and Builders on Land 

and Sea, 895-904 

Nature’s Strange Show of 

Freaks, 1076-98 

Samsons of the Animal 

World, 666-79 

Bettany, Lewis, the Zoo That Never 
Was. 1770-76 

Bettong* rat-kangaroo, 1064 
Bhartl, Himalayan goat* 1668 
Bible, mythical beasts in, 1771 
Bicycle, ridden by bear, 1761 
Big Game, at night, 46-67 
Bighorn, distribution, 1659 
Bluianii, Itfe history, 103 
Bipolarity, theory of, 836 
Biroh-weevU, craftsmanship, 1074 
Bird friends of the Farmer* 665-65 
Bird of Paradise* 824, 830 

courtship, 169 , 1361 

decorative tall, 5(^, 667 

King, tail, 667 

methods of capture, 696 

sex coloration, 81 

Birds, age, 1612 
—Alpine. 1654 
—of A mason forest, 1607 
—of Andes, 1666 
—anger of, 66 

— anticipatton expressed, 73 
—aquatic, and pond vegetation, 1549 
—attacked liy adder, 226 
—of Australia, 979 
—and bata, 127 

—The Beauty Parade Among, 169-82 
—breeding display, 280 
—as builders, 899 
—childhood, 261 
— coloration of sexes In, 80 
'—community life among, 1276 
—conscious of tlielr beauty. 824 
—contentment expressed, 68 
—In a country lane, t263S7 , 1269 
—courtship display, 1361 
—courtship fights, 324 
—cradle makers, 1647 
—decorative tails, 602 
— desert, characU^stlcs, 1366 
— distances travelled, 1686 
—domestication, 191 
—eaten by spiders, 1714 
—egg varieties, 96 
— evolution and use of beak, 68-64 
—eye etnicture, 203 
— ^feet, points of interest, 888 
—fight for food, 1180, 1184 
— flightless, 109-116 
— I^hthilness In, 1763 
—Great Divers of the Bird World, 
869-76 

—Hall of In American Museum, 1641 
—hands into wlngf^ 887 
—hibernation, 1599 
—of Himalayas, 1653 
—inquisitiveness, 847 
— I^anguage of, 1662-77 
—law among, 482 
-love-displays. 167 
—lung mechanism, 490 
—manners and morals, 1280 
—In mating time, 76 
— methods of capture, 693 
—migration, 1060 
—as miners and tiinnellers, 910 
—moulting among, 273 
—museum models, 1629 
—neck, 697 

—nest craftsmanship, 1064 
—nesting of British, 746-760 
—nurseries. 1831 
—parental training, 1586 
—photographing, 1804 
—of Polar regions, 340 
—prehistoric, 1718 
^1 Prey, similarity of bill, 60 
—rest habits and mechanism, 1108 


Birds, and reversed poslUon, 921 
—sea, £96 

— ehape of eggs, 626 
— tabterfuge among, 958 
—The Talking, ll»CiK28 
—taming, 666 
—third eyelid in, 262 
—tropical altltudee, 1656 
—weapons, 1248 

—Winged Warriors of the Air, 1699- 
iros 

—The Wonder of the Wing, 1486-64 
—yawning among, 65 
Bird-nliiced Bonerflics, types and 
characteristics* 1014 
Blrgns Lairo* robber-crab, 1149. 

Plate f.p. 1162, 1167 
Birnnga Xonntaiiis. fauna, 1665 
Bisbee* Ruth 0., Long Necks and 
Short Necks, 69(^709 
— — The Wonderof Heredity, 1727-82 
Bison. American, as fighter, 806 
—caff, 262 

—courtship fights, 323 
-cross-bred with cattle, 1720 
—European, with calf. 1641 

some survivors, iilo 

—extermination, 1204, 1206, 1207 
—herd migration, 646, 1048 
— moc^ern preservation, 1208-09 
—neck, 698 

—prehistoric, 1710 * 

Bitnynla, river snail, 1552 
Bithynia Tentaoniata* fresh-water 
shell, 1664 

Bitterli^mussel as nest, 446, 660, 1602 
BltternTLIttle, eating ro^, 1422 
-^protective colouring, 24 
— Sun, courtship, /74 
— Tiger, neck, 709 

swallowing fish, 1421 

Bivalve, characteristics, 866 
-fresh-water, types and ehano- 
teristics, 1554 
—mechanism, 878 

Blaok-baoked Ck>oce, the comb-duck, 
1092 

Biaok-baoked Gun . 8m Gull 
Black Beetle. Sm Cockroach 
Biaekbird, bathing* In country lane, 
1269 

—courtship, 181 
—food hunt, 1190 
—music, 1489 
—nest, 760, 1068 
—partly white, 1021 
—song, 1671, 1676 
Biackbuok, love of, 1271 
—rest habits, 1104 
—with young, 268 
Blaokoap, song, 1671 
Blaokeook, courtship, 169, 182 
— sex coloration, 80 
Black Death, caused by rats, 1698, 
ms 

Black Bagle. Sm Eagle, Golden 
Black-beaded GnU. Sm Gull 
Bladder Frog, Ocellated, peculiarities, 
1087 

Bladder-fniil, characteristics, 1558 
Bladder wrack, seaweed, 282 
Blakeney Point, terns at, 561 
Biandfora’s Sheep, horns, 800 
Bieiuiy (or Shanny), cat-fish a 
species, 129 
—habits, 2W 

BlindncM, In cave Insects, 1665 
—in fish, 203, 1162 
BUad-worm. $m Slow- worm 
Blissns Leucoptenis, the chinch hug, 
U20 

Blood Oorpuioles, of reptiles, 467 
Blood-oounting, method. 108 
Blotched Emerald Xotn, caterpillar 
camoufiMe, 776 

Blow-fly (or Blue-bottle), Australian, 
loss caused by, 1127 
—buzzing apparatus, 1614 
—caught by spider, 402 
— deposition of eggs, 100 
—in detsU, 1166 
— edge of wing. 1610 
-banits and characteristics. 1144, 
1165 

—head, side view, 1170 
— Ufe history, 1487, 1488 
—part of proboscis, 1408, 1404 
—sensory hair, 025 
—side view of head, 1444 
—on stlukhorn fungus, 1164 
— ^toumie, NOe 

Blow Pips, for capturing birds, 596 
Blubber in polar antmiue, 346 
—purpose, 739 
Biuo-bottlf . 84s Blow-Fly 
Blue B:]ttsrflr Large, dealings with 
ant, 1604 

sliver studded, shape of eggs, 62S 


Blue While, Am WThalo 
Bluff. Among Bnlmsls, 1753-67 
Boi* Durrowliig, 146 
— Couitrlctorr 147 

method of capture, 600 

rower, 189, 

—Cuban, taming, 669 
—Tree. U7 

—Water, the anaconda, 678 
Boar. Wild, destnictiveness, 1084 

fightilng, museum modm, 1660 

In fll^, 1676 

himtmg for food, 1179 

BottbUl, Mk, 68 
—eating roach, 1422 
— pecuH^es, 1088 
—resting, 1114 
Boat fl hefi* 869 

Body^ottse. disease carrier, 168 
Body-weight, and flight, 1436 
Bota^^ da^^monitor lizard, 88 

Bmas, for earring rhea, 698 
BoU Waavil, Cotton, insmt pest, 1121, 
1686, 1687 

at work, 1689*00 

BoU Worm* Pi^, insect pest, 1121 
Bombay-doek. phosphoresconee, 211 
Bombkttidac, bee-flies, 1172 
Bombfx Proofciioaia* procesilonary 
caterpillar, 1870 

Bon, X., gossamer resesroheB, 899 
Boat, burial by dog 1281 
—for museum, 1832 
BoaeUia, Green, marine worm, 1721 
Boalio, a fighting flsh, 1766 
Boatebok, disappearing type* 1216 
attacked by frigate bird 

Book Louse. 1477 , 1483 
Book-^floormoa, 1696 
Booth. B. T.. collection of British 
birds, 1628 

Bordered Daderwiag Xoth, cater- 
pillar, 490 

Borer Beetle, Sugar Cane, parasttee, 
1681 

Boring Ipoage, 290 
Boring Worm, habits, 291 
Borneo, forest life in, 1508 
Boi^pa, bats eaten at. 122 
Bot Fly, animal pest, 1162 

damage by, 1127 

^mouth parte of larva, 1406 

Bonlenger B. G., The Amazing Story 
of the Common Bel, 42-45 

Battles of Big Pish and other 

Ocean Beasts, 1765-69 

^Llfe Ip a Submarine World of 

Colour, 860-67 

—Nature's ElectricJnns, 1622- 


— Some Mysteries of 

Llfe,im-100d 
Bovlohthyi, bull-flsh, 188 
Bovine Family, horns, 798 
Bow. of field cricket, 726 
Bower Bird, as builder, 903 

craftsmanship, 1062 

Bowfln, method of travel, 616 
—nest, 647, 903 
—primitive fin, 882 
Brachlonus Qaadratna, a rotifer 1084 
Brachioaos Botondui, a rotifer. 1084, 
1041 

Braehyttfpes Xembraaaeena. African 

cricket, 726 

Brain, oxygen needs, 490 
BraaUian Land Saaibk 691 
Braailiaa Xygais, bird-oating spider, 
898, 401 

Bread Beetle, activities, 1311 
Bream, markings, 628 
Breasi-boae. of birds, 1436 
— of ostrich, 112 

Brsathiag. apple snail’s method, 686 
—the Fight for Oxygen. 484-92 
— of gastropod, 1644 
—of reptiles, 467 
Breeding, artificial, method, 462 
—Mendel’s law and, 1782 
—rules governing, 1045 
Brindlefl Beauty (moth), camouflaged 
caterpillar, 26 

— — — eggs, 1620 

Brine flhrimp. a phyllopod, 924 
Bristle Tail, the silver fish insect, 1481 
Briitle-worm, with synooryne, 286 
Britain, sacred animals In, 457 
Britiih Birda, Nesting HablU of. 746- 

Brltlihlilas, The WUd Blammals uf 
the, 297-310 

British Reptiles and Amphihiaaa 
467-77 

Brittle star, shape, 44P 
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Broad^bortMtA Uttdtrwiiift head, 8S0 
Brook. 

Brookot, boms. 812 
BroAi«p Sir Bkiiiajiiitt, on animal 
lon6linew> 8S6 

Bfokfii^wiiiff Triek, in defence of 
young, 1319 

Btomrogel^ 8. African hombill, 1002 
Brood-moh, in platypus and 
echidna, 94 

Brook, Marvels of an English. 214-25 
Brooks, Lake, run of salmon in, 499 
Brown China Mark Moth, and larva, 
667 

Brown Oufrant Boale, insect peat, IIS2 
Brown-tail Moth, in America, 1120 

biological oontroi, 1682 

larva, male and female, J199 

Bnmal, Ur Mara, and Thames Tunnel 
InMiration, 430 

Bniih Turkey, Australian game-bird, 
080 

incubating mound, 1063 

targe egg, 06 

Brnsaela Laee Moth, caterpillar 
camouflage, 776 

Bnhastis, sacred cats buried at, 461 
Bnhmes, as nest of paradise fish, 
646, 650 

Bnhble-ilieU, delicacy, 873 
Bnbonie Fla^e, carried by rat-flea, I 
168, 641. 1126, JWr5, 1698 
Bnobanao» Angus, Hunting Wild 
Animats with a Camera, 1285- 
1304 

BneklanA Franh on animal loneU< 
ness, 386 

and snake venom, 144 

Bud, of procerastea, 285 
Buddhism, and animats, 466 
Budgwigar (or^Love-bird), possible 

Buffalo, African, temper, 1293 

museum group. 1630 

—a herd, 647, 1303 
—American, extermination, 1204, 
im, 1207 
—Cape, power, 670 
— Chittagong, horns, 303 
—clearing canal, 1330 
—drinking at night, 49 
—Bast African, power, 674 
—ferocity, 805 
—herd migration. 541, 643 
— horns, 800 
— Nepalese, horns, 808 
—an ungttfaite, 106 
Bul^ nattoual Fark, bison in, 1208 
Buff Tip Moth, caterpillar, 1268 

— — —camouflage, 786 

— — cbaracterlstlcs, 1257 
Bolo Oalamtta, natterjack toad, 477 
Bufo Vulgaris, common toad, 477 
Bog. Bed, male and female, 1434, 1486 
-^iaut water. 1010 

voracity, 1731 

—leaf-like, 70J 

Bugnton, Prof., War Between Ants 
and Tennites, 320 

on white ants, 20 

Builders, Masons and, 805-904 
Bull, bred for fighting, 1397 
—fighting among, 80.5 
—symbol of Osira, 457 
— ^mbol of stren^, 666 
Bulldog, evolution, 449 
— weapons, 1233 

BnUsn. F. T., on fight between whale 
and squid, 1760 

Bullfight, public opinion and, 1800 
Banfineh, droredations, 665 
— ^mlmicry, 1674 
Bnll»flfh, sea monster, 138 
BttU Wnt* group* iu American Mu- 
senro of Natural History, 1626 

-Jumping power, 1737 

BuB-hiiad, father lasbOT, 296 
BuBosk, as bait for tb^, 47 
BuUuiakt. diM Pine Snake 
Bun Tstrier, and kittens. 378 

and pups, 1324 

Bunttag, nesting habits, 766 
—Yellow, scribbling larlc or yellow 
hammer, 756 

Bttpraeles Spleadeiis, fire beetle, 1512 
Bnihidge, Bwi, trapper, 687 
Biwden. Doufka, and monltor- 
fizard, 83 

Burfield. fi. T., Eyes of Wonder and 
Eyes that are Useleie, 103-204 

— — — ^Form and Design in the 

Animal Blingdom, 616^1 
Burglar, scared by parrot, 1221 
Burma, adventure m a forest, 66 
—white elephants In, 227 
— wrinkled-Upped bat, 122 
Burnham Beeebsi, scale Insect dam- 
age at, 1376 


Btorow, of iguana, making, 817 
— of sand wasp, 681 
Bnsh-buok, AMcan, great fighter, 800 
Bnshhy, L. 0., The Gamut of Sound 
in the Insect World, 725-80 
Bush^dog. disappearing 1202 
Bush Turkey, early days, 261 
Bustard, breeding display, 280 
Buiattur, buxsard-eagle, 677 
— courtehlp, 160, 179 
— Great, peculiarities, 1084 
Buteher-ebd. See Shrike 
Buteo Buteo, buzsard, 450 
Butter-eeL see Butterfish 
Butterftsh. eggs, 296 
— oyster snell as nest, 661 
Butterfly, age, 1512 
—antenna. 927 

^function, 084 

—from Assam, form, 620 
—in country lane, 1268. 1266 
—eggs, 1620 

—esteemed In China, 333 
— Green-veined White, life-history, 
1627 

'Kallinui. protective colouring, 26 

-metamorphosis, 161-64, 275 
— mounting for museum, 1636 
— partnership with ant, 1604 
— proboscis, 936 
— protective colouring, 26 
— series of moults, 276 
— sleeping posture, 1116, 1117 
—spiral tongue, 627 
— swallow-tail, coloration, 28 
—tropical, size, 1014 
— wing, imder microscope. 1611 
Butthorn Starfish, shape, 629 
Buzz, mechanism, 1614 
Buzzard, dangerous, nest, 1647 
— mewing call, 1669 
—Mexican, 639 

— ^Moor, the marsh harrier, 1702 
— pair, at nest. 1647 
—predatory bird, 1702 
— wings, 1449 

— and young, eating mole, 1183 
Buzzard-eagle, killer of snakes, 67' 
Bysfus, mussel attachment, 293 


Oahhtge, destructioa by catcr- 
pillar^ im 

Cabbage white Butterfly, destruction 
by larva, 1129 
— — — Large, eye, 196 

on rihlxjn grass, 771 

Small, shape of eggs, 628 

Oaehalot, sperm wjfiaie, 742 
Cactus, cochineal insects on, 1762 
— iguana in siiadow, 314 
— ^locusts on, 1376 
Caddis-fly, camouflage, 777, 960 

life history, 218 

trapper, 1720 

Caesar, Xulint, on sacred animals, 457 
Cage Ennui, in captive animals, 660 
Cafqne, pale-headed, brilliant plum- 
age, 831 

Calabar Snake, burrower, 1662 
Calandra Oryzae, rice weevil, 1312 
Oalontta, sacred cattle in streets, 466 
Call, length of legs, 1281 
— ^transport, 1386 
Oalifornta, rabbit drive, 1307 
Calilorniin Condor. See Condor, 
American. 

Oaliloniian Gull, flight, 1460 
CaUfoniiaa Mygale, spider, 398, 406 
Ctllionymns, dragonet, 1850 
Callipers, of earwig, 1621 
Callipbora Vomited a blue-bottle, 
1164, 1165 

Oall-notes, of birds, 1664 
Callorhinos, fur seal, 32.3 
Caiman, Dr. W. T., Living Kepre- 
sentatlves of Extinct Monsters, 
1427-34 

The Oldest Creatures and the 

Newest, 1722-26 

Eecently Extinct and DIs- 

appeainng Animal Types, 
1202-10 

Indian lizards, colour 
changes, 270 
Camaaotz, Maya bat god, 466 
Cambaroa Feuuoidtts, blind orayflsb, 
1559 

Cambrian Fenod, earliest fOMtls. 1705 
Camel, Arabian, wltb calf, 1322 
— Bactrlan, In Aslan desert, 1366 

^longevity, 1614 

pace, 1669 

— —with young in Zoo, 1642 
—caravan in Turkeaton, 498 
—dangerous jaws, 1238 
—distribution, 1748 


CamSi, domestication, 408 
— dromedaries for riding, 1886 

of Sudanese trooper, 1472 

—Egyptian, at work, 409 
— fighting, 829 

— ^hoisting, proper method, 1384 
—loaded, 1866 
— mUking, 1366 
— ^resting, 1109 
— skin treatment, 1387 
—stores water, 1354 
— for transpoHi, Australia, 1364 
—an ungulate. 104 
— uses, 187 

^in warfare, 1466 

— ^wlth young, 1320 
Camel Corps, inspection, 1476 
Camera animals^ interest in, 862 
— ^e compared with, 201 
— ^Hunting Wild Animals with a, 
1285-1304 

— otters and, 840, 848 
Camouflage, in nature, 771-86 
Oampsioonemni Ourvipea, bogfly, 1169 
Canadiaa Mounted Polioe, horse and 
rider, 186 

Canal, cleared by buffaloes, 1380 
—messenger dog crossing, 1468 
fomary, In Great War, 1466, 1473 
— rests at night, 1101 
Canoer Fagnrus, edible crab, 717 
Oania Lagopni, the Arctic fox, 1021 
Cannibatum, among la(lyi)irds, 165 
— among spiders, 321 
Cannon, Dr. H. Graham, Animats 
that Change TlieIr Clothes, 
272-80 
Cape Boffalo, power, 570 
Cape Oerbil, desert, animal, 1358 
Cape Kidnappers, gannets at, 1272 

sea-birds* nests, 1660 

Oaperoailzis (or Capercaillie), court- 
ship. 169, 823 
arwin on courtship, 181 
Cape Boyds, penguin colony at, 650 
Cap of Liberty (or Heart Cockle), 
shell. 868, 869 

Capped Langur, love of, 1269, 1319 
CapreUa, spectre shrimp, 292 
Capreolns Oapraea, roedeer, 297, 298 
Capture, of wild Animals, 687-601 
Oapnohin Monkey, forest dweller, 
1502, 1608 

Caraoal, anger expressed, 76 
Caraearti, carrion hawks, 633 
Caralyapfailla,'a sea snail, 352 
Caravan, of Bactrlan camels, 408 
Carcbesiam, water creature, 1040 
Cardinal, rM-crested. brilliant plum- 
age, 829 

Oarlama, rest habits, 1108 
Caribou, herd migration, 549, 1043 
— huntw with cameti, 1286 
—swimming river, 1047 
Oarinatae, flying birds, 114 
Carp, common, markings, 626 
— longevity, 1512, 1624 
Carpenters and Joiners, and Wood- 
workers, 432-46 

Carpet Moth, scorched, shape of 

Mgs, 628 

Carpmbii Bpinioollis, Australian 
straw-neclced Ibis, 563 
Oarpooapsa Fomonana, codling moth, 
421 

Oarpooam Saltitana, moth, 421 
Carrier Bbell, camouflage, 962 • 

method of concealment, 28 

Carrion Beetle, scavenger, 641, 643 
Carrion Crow. See Crow 
Carrion Hawk, caracara, 683. 639 
Oaryophyllum, British coral, 84 
Caae Moth, Australian, trlckeiy, 949 
Oastida Beetle, Irideficeoce, 825 
Oassidaria, shell, 876 
Oassididae, family of sea snails, 864 
Oastif Cameo, shell, 876 
Oaaaif Oornnta, sea snail, theil, 864 
Cassowary, Australian bird, 070 
—flightless bird, 118. 115 
— one-wattled, peculiarities, 1086 
— razor*bllled, 1086 
Oast, of animal, in wax, 1637 
Oatoariidae. Sss Cassowary 
Oat (Domestic), age, 1616 
anger expressed, 65 

— — brings up squirrel, 1380 

— —cariosity, 846 

— — Hlomestfcation. 186, 417 

expressing pleasure, 66 

expressive whiskers, 66 

^friendship with frog, 878 

friendship with owl, 383 

— friendship with pigeon, 870 
—friendship with starling, 382 

frfghtfolness, 1758 

homing inatinet, anecdote, 682 

— — fove song, 70 


Oat ( Do^^ manners sdberlor td 
rmasWs friendship for, 870 


— —maternal Instlno^ 1817 

smothering rate, etc.. 889 

play with mouse, 165, 1410 

sparring with dog, 1237 

stethoscope for, 1388 

— —teased by ravens, 866 

tiger's friendship witlw 387 

trick teaclilng, 1760 

—distribution, 1760 
—foreknowledge of deaib, 040 
—jumping power, 1787 
—native, of Australia, 066, 974 
— puma, 241 

— ^reflecting eyes, 203 
—rest Ume, 1101, 1103 
— sabre-toothed, prehistoric beast, 
1704 

—sacred Egyptian, 461 
—Siamese, nearing, 35 
— ^tongue, micro-photograph, 1418 
—training methods, 1393 
—use of tall, 600 
—wild. 302, 303 

displays of temper. 66, 78 

Mexican, the tlipello, 863 

^weapons, 1238 

—worshipped by Scottish clan, 462 
Caterpillar. See Larva 
•Procosslonary. See Proceeslonary 
Caterpillar 

^jtflth, electric, 1622 1625 
—Indian, poisonous fish, 130 
—repulsive appearance, 129 
Oattalo, hybrid cattle*buffalo, 1726 
Cattle, of ante, 518 
— aurochs the ancestor, 407 
—courtship. 1349 
•fTOss-bred with blsoo, 1726 
habit-survival, 1281 
■Prairie, dealings with injured, 1426 
—rest time, 1101 
S-icred humpe<l, Hindu, 466 
tails as fly-whlsiw. 502 
Cattle My. See Gad Fly 
Cavalry, In the Great war, 1455 
Cave, anitnals in. 1555 
Cave-newt, the olm, 1021 
Cavy, Patagonian, desert animal, 1360 
—with young, 1543 
See also Guinea-pig 
Ceoropia M^h, 1017 
Celery Fly, larva, 1 132 
Cell, of flower-l)ees, 920 
— in human body, 87 
—of wasp, 584, 686, 617 
Cellar Beetle. 1481, im 
Cellulose, food of white ants, 20 
Oenttur, inytiUcal creature, 1771 
Centipede. British, 836 
— (save-d welling type, 1657 
—Giant, 842 
— ^poison glands, 1230 
—from Trinidad, 843 
Ceutrai America, iguana of, 317 
Cephalotborax, in spiders. 406 
Cerastes, horned viper, 998 
Cerstias H^boeUl, angler flsh 938, 930 
Oeratioids, angler Ashes, 938 
Ceratitis Capitata, Mediterranean 
fruit-fly, 1126 

Oeritiam Longioome, flagella, 1638 
Oeratiaa. 132 
Oeratopogon, midge, 1160 
Oeioariae, larva of IdlharzK, 106 
Ceroeris, wasp, cruelty, 1702 
Oers, in birds' beaks, 50 
Oerlaatbus, vostlet anemone, 200 
Cervns Blaphas, red deer, 207, 208 
Oervos Giganteus, Irish elk, 1710 
Cettuf Venetif, Venus' girdle, 1534 
Oetaoeani, food bunt, 1 101 
—group of sea mammals. 781 
— habits and characterlstioa. 738 
—whale family, 453 
Ceylon, plague In, 1608 
OMoa, fish, 120 * 

ChaetodoA l^ong-spined, brilliant 
coloured fish, 832 
Ohaetopterna, luminosity, 212 
Ohaff-eutter, drawn by ox and camel, 
409 

OhaSlnoli, In country lane, 1250 
—cook, feeding young, 1189 
—diet. 665 
—food-hunting, 1184 
—nest, 760, 

—song and alarm note, 1490, 1668 
ObaUlu, Faul Du. claialfleatioii iff 
anthropoids, 6 

— and goriha populatloii, 11 

Obaletdldae, mterosoopic waepe, 585 
Okaloofont Attai, Atlai beetle, I010« 
1011 

Okattoethefei, hone rek^o, 1718 
oSSCgfoblgerfoam, 982 
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Olialk HiU Blae Bititadlj, me 

eex coloration, 1860 

OWtagir Bip^ditioii, rmulta, 081 
Ohamtiton, colour cbauges, 277, 882 
—eye, 194 
—food hunt, 1175 
frlghtfulneM, 1764 
— ^Hornod, 805 

—homy wmoture, 008, 994, 995 
— markBinanahtp, 108-05,707, Plate 
i. p. 708 

— Eblnooeros, 994 
—in tropical altitudes, 1656 
— Werner's, 990 

Ohameleoii Prasm, colour changes, 202 
Chamoli, Alpine, 1064 
— capturing, 1006 
— handling after capture, 001 
— boms, 802 
—Jumping power, 1737 
-weather wisdom, 944 
Champion, F. W„ flashlight of tiger, 40 
Obanoe, Bdgar, and the cuckoo, 813 
Ohanael Zslanoi, lUsards in, 475 
Channelled Wraok, seaweed, 282 
Chapman-Bnrobell Zebra, stripe de- 
sign. 018 

Charing Crosf, royal falconry at, 1609 
Chatoianrne, preniatoric beast, 1707 
Cheaein, W. B. 8„ Animal Wonders 
Revealed by the Microscope, 
1300-1418, 1605-21 
— — — The Minute Life In a Drop of 
Pond Water, 1033--42 
Cheese-skipper, fecundity, 1307, 2316 
Cheetah (or Hunting Leopard), 606 
— trained for hunting, 418 
Chelrolasia Beetle, 2018 
Chelinidea tabolata, plant bug, 1682 
Cherry Call, on oak leaf. 1264 
Chevrotain, the mouse-deer, 050 
Chicago, Pieid Museum, animal 
groups, 1634 
—wapiti driving, 414 
Chicken, education, 250 
— embryology, 91 
— kitten ^vith, 379 
—mothered by cat, 380 
— swallowed by giant lizard, 37 
Chicken Snake, 139 
Chiff-chaff, nest, 760 
Childhood of Animala The, 258-71 
Chilean Sea-eagle, tame, 665 
Chimaera Monstrosa, rabbit flsh. 1 34 
Chlmango, a carrion hawk, 633 
Chimney, of cicada, 1370 
Chimpanzee, affection for orang, 1275 
— anthropoid ape, 4 
— characteristics, 9 
— dangerous In maturity, 660 
— domestk^tlon, 190 
— facial expression, 67, 68 
— hami in detail, 894 
— at high altitudes, 1655 
— in indie clothes, S 
—nest, 805, 1064 
—at play, 262 
— performing, i76J, 1764 
— reasoning power, 359, 306 
— resting, 1112 
— Sally, in liondon, 6 
— signs of conscience, 72 
— ^with snake and rat, 2 
— use of hands, 892 
Chin, in snakos and lizards, 142 
China, silk industry in, 420 
China Mark Moth. Brown. 057 
Chinch Bng, devastation. 562 

measures against, 1120 

Chinohnia, disappearing type, 1202 
Chirocephalne, the fairy-shrimp, 924 
Chirole^eiL Australian frog, 1854 
Chiionomidae, gnat-like flies, 720 
Chim Antelope, in high altitudes, 
1653 

^rest habite, 1104 

Chisel, rabbit's teeth m, 433 
Ohftin, in crab's shell, 7427 
— skeletal substance, 274 
Chiton, the mail shell, 867 
OUttiM^ng Buffalo, horns, 808 
Chloroph^, colour element, 1040 
Qtoroid, of eye, 200 
Chongh, Alpine, 1654 
—on Mount Everest, 1658 
Christmas Island, robber-erab on, 
1140. Inato U p. 1152 
Chromatophore, colour cell, 82$ 

—of outtl^h, 054 
Chromosomes in living cells, 1781 
Chrysalis (or Popa) of ant, S29 
—of bee, 248 
— ofblow-^, 1100, 1487 
—case, of flea, 1480 
—of cheese-skipper, 1310 
—of Citheronia regalis, 103 
—of clothes moth, 2476 
—of comfly, 2315 


Chrysalis, of deatti’s head moth, 1499 
—of devil's coach horse, 837 
— of^j^^-velned white butterfly, 

—of Hessian fly, 1094 
—of horse bot, 1120 
—of house-fly, 1103 
—of hover-fly, 1168 
—of lady-bird. 166, 1079 
— of leaf-cutter bee, 2672 
—of mealworm, 1479 
— of pine bud moth, 1132 
— of sheep nostril fly, 1127 
— of silkworm, 168 
—stage in insect life, 100 
—of wasp, 862 
—of .water-boatman, 223 
Chryiididae, cuckoo ^vasps, 588 
Chub, 222 

Churchyard Beetle. See Beetle. Ceilar 
Cicada, captured by preying beetle, 
27 19 

— duration of life, 164, 107 
— life history, 1860, 1377 
— sound mechanism, 727 
— symbol of resurrection, 888 
Cicada Septemdioem, N. American 
cicada, 1369, 1612 
Oichlid, markings, 625 
— protective tricks, 967 
Oiga^^BMtle, damage to cigarettes, 

Cilia, of oyster, 720 
— ^in protozoan travel, 608, 664 
— of volvox globator, 1033 
Ciliary Hutola, in human eye, 201 
0iliata.fl [roup of protozoa, 1036 
Cingnlata, spiral shell, 627 
Cinnabar Moth, caterpillar, 1268 
Cinnamon Boiler, capture, 506 
Circus, cboi<;e of animals for, 661 
— performing animals in, 1303 
Oirl Bunting, nesting habits, 756 
Cirri, of barnacle, 630 
Citheronia Regalis, life story, 162-63 
City, of ants, 621 
—of prairie dog, 564 
Civet. Palm, albino. 1024 
Civilization, Aniinal Enemies of, 1685 
— in ant world, 15 
Clam, in coral reefs. 353, 366 
— Giant, power, 676 
Clasper, pro- leg of goat-moth cater- 
pillar. 606 

Classifloation, methods, 101 
Claw, Animal Hands and Feet, 879-94 
— of female spider, 1408 
— of goliath beetle, 880 
-rof land crab, 677 
— method of ctitting, 670 
— of peregrine falcon, 770 
Cleanliness, among ants, 518 
Clear-wing Moth, Batesian mimicry, 
30 

Orange, wood work, 446 

Cleg-fly, lesser gad-ily, 1162 
Click-beetle, leaping bower, 1741 
— related to ftre-fly, 213 
Clima^^ and animal photography, 

Climbing Plants, in Amazon forests, 
1501 

Cliona, boring sponge, 200 
Clipping, of mule, 1469 
Rothes, Animals That Change Thdr, 
272-280 

Clothes Moth, household pest, 1478 

with larva and home, 1476 

Clothing, habit-survivals in, 1284 
Clouded Leopard, tamo, 663 
Clonghton, rormiai wtiaie at, 730 
Cnemlornli, fli^tless bird, 114 
Oobego (or Kagiian), 428 
Cobra, albino, 1026 
— ^fouT plcturea, 141 
— frlghtfulness, 1754 
— ^hooded neck. 698 
— imitated by nog-nosed snake, 948 
—King. See Hamadryad 
— marlUinanship, 762 
— ^witb mongoose, 1424 
— Binghals, 144, 702 

poison spitting mystery, 1000 

—White, Indian sacred. 463 
Cochineal Insect, distribution, 1702 

— -—and prickly pear, 1682 

— — use, 420 

Cook, friendship with spanid, 878 
—Japanese long-tailed, 502, 009 
Cockatoo, anger expressed, 76 
—Black, beak, 1242 
—broadcasting, 1228 
—friendship with monkey, 382 
-Pink, longevity, 1621 
— Slender-biUe^ ioimevlty, 1521 
—tamed by mmuc. 266 
—with lea-cup. 666 
Oookehitfr (or May-bug), age, 1512 


Cookehafn, antennae, 980, 081 
— characteristics, 1014 
—depredations, 1132 
— 4Iot, 166 

—Giant, from Assam, 1019 
—grub, 83$ 

— sound production, 726 
-Hipiraole of larva, 2627 
Cook-flfhtlnf, omelty of, 1801, 2666 
Cbckle, sheli, 203 
— Heart. See Cap of Liberty 
—Prickly, shell, 808, 869 
Oook-ot-tne-Book, strange bird, 1088 
Cookroaoh, association with man, 
1604 

-egg-case, 1060 
—facets of eye, 108 
— ^habits and oharacterlsttcs, 1477, 
1478-9 

—larva on pear leaves, 1130 
— teeth, 1416 

— W. Indian and British, 1009 
Cocktail Beette, bluff. 1767 
Coed Heron, neck, 707 
Oooonnt, eaten by robber-crab, 1140. 

Plate f.p. 1162, 1157 
Cooonnt Crab. See Crab. Robber 
Coooon, of ant, 629 
— of ant-lion, 702 
— of Atlas moth, 1004 
— of Australian case moth, 646 
— of Cecropia moth, 1017 
—of diving beetle, 224 
— of goat moth, 442, 443 
— of golden plusia moth, 1076 
— of huntsman spider, 398, 406 
— of ichneumon wasp, 1687 
— of lacewing fly, 718 
—of leaf-cutter bee, 1072 
— of Mediterranean flour moth, 2622 
— of palisade sawfly, 1589 
—of puss-moth, 444 
— of rose sawfly, 1688 
— of silkworm, 168 
— of spider, 391 
— of water beetle, 665 
— of wolf and heath spidw, 404 
— of wood ants, 523 
Coco-palm, climbed by robber-crab, 
1149. Plate f. p. 1149, 1167 
Cod, in aquarium, 987 
—fecundity, 1812 
— as scavenger, 635 
— shape, 1095 

Code, of death-watch beetle, 728 
—tapping, of ants, 525 
Ooelenterata, Jellyfish group, 103, 1041 
CoelopiL black flies, 206 
Coffee Beetle, damage tq berries, 1133 
Coffee-berry Borer, insect pest. 1125 
Coffee Mealy-bug, reproductive cap- 
acity, 1306 

Ooleoptera, antennae, 1400 
— beetles, 726 

Ooleopter Beetle, killing fly, 2262 
Collagen, In animal bones, 1417 
Collar, of Amherst's pheasant, 276 
Collie, age, 1517 
— Border, as sheep dog, 362 
— ^Welsh, with brOMm owl, 379 
Oollinge, Dr., on bird diet, 563 
Colobus. white-tailed guereza, 998 
Colonies, Herds, Packs and, 541-54 
Colony, of hedgehog hydroid, 282 
Colorado Potato Beette, In France, 
1110, 1228 

^leg, 1607, 1608 

Coloration, of desert animals, 1866 
—The Marvel of Animal, 24-81 
— ^metallic, cause, 823 
—Protective, The World of Make- 
Believe, 771-85 

in birds, 270 

Oolonr, absence in albinism, 1022 
—albinism recessive to, 1020 
— In the animal world. Plate t p, 30, 
81 

—of Arctic animals, 346 
— of common eel, 42 
—of golden eagle, 2246 
— Mendel's law and, 1730 
—of young earwigs, 1200 
Oolnbtr, cumbing tree, 142 
Oolngo. Jiunping powers, 1735 
Colamba Livia, wild rock dove, 451 
Oolambiik. Christopher, exploration, 
851 

use of dogs, 1460 

Comb, of bees, 262, 253 

— —repairing, 254 \ 

—honey, constructloiL 256 

— of wasps, 858-9, 8w ! 

Comb-bearer, luminosity, 208 j 
Oomb-dook, I ndian, false nose, 60 i 

— — peouliaritise, 1002 

Comb Jettyflah. ctenophorea, 992 
Comma Bntlerfly, camouflage. 775 
i-» — shape of egos, 028 


Commntttoation, between ants, 868 
Oompasaioat In animals, 885 
Compass Medusa. Plate f. p. 280 
Conoert^ of cicadas, 780 
Condor, American, largest vulture 
633, 038 

—In Andes, 1060 
— courtship, 181 
—false nose, 60 
—feather construction, 1446 
—flight. 1448 

Cone Shell, geometrical shape, 662 

^patterns on, 24, 29 

Polynesian, 876 

Coney, the rock rabbit, 227 
Conger Eel, as scavenger, 686 
Conunre. Australian hopplng-rat, 965 
Conjuttotiva, of eye, 200 
Conseienoe, in animals, 71, 1280 
Confumption, in monkeys, 1386 
Contentment, expressed by birds, 68 
Conns Aonnunatns, 868 
Conus Qloria Maris, 808 
Convolvulus Hawk Moth, proboscis, 
932—33 

Cook. Captain Jamsa, and Great 
Barrier Reef, 852 

Coop, Pheasant, moorhen's nest on, 754 
Oo-operatton, by ants, 626 
Coot, nest, 752 

Cope, J. L. Animals of the Arctic and 
Antarctic. 834-40 
Copepod, habits, 202 
—marine creature, 208 
—In stomach of herring, 581 
Copper Botterfly, Large, extlnd/ion, 
1218 

Copperhead (or Mocassin Snake), with 
double hMd, 1088 
— killed by alligators, 677 

opossum, 074 

—venomous snake, 148 
Coral, bleached, off Queensland, 360 
— British specimens, 1534 
— ^built by polyps, 890, 897, 898, 008 
— communal skeleton, 82, 83 
— formation and varieties, 850-57 
—fossil, home of rhinoceros iguana, 
315 

— hexagonal form, 621 
—horny, skeleton, 83 
— Red, of Medltaranean, 84 
Coral Polyp, craftsmansliip, 1075 
Coral flnalc^ eats snakes, 671 
fangs, 148 

Cordylopnera, fresh water polyp, 
1037, 1042 

Corella, siender-billed cockatoo, 1621 
Coriza, 223 

Cork, ruined by wine-cork moth, 1698 
Cormorant, black and green, habits, 
206 

— drying wings, 372 
—method of diving, 360, 370-71, 
Plate f. p. 376 
— nest, 438 

—used for fishing, 419, 534 
— voracity, 634 
Com, pests of, 1316 
Cora Borer, European, Insect pest, 
1121 

Coro Borer Moth, damage by, 1306, 
1313 

Cora Crake. See Landrail 
Cornea, of eye, 200 
Cornflower Medusa, jellyfish, 291 
Comfly, destructive work, 1316 
Corniso, C. 6., on animal friendship, 
377 

Cora Sawfly, damage by, 1316 
Coronella, the smooth snake, 407, 472 
Oorynaotia, jewel anemone, 200 
Coasns Ligniperda, goat-moth cater- 
pUlar, 1512 

Cotton, damaged by boll weevil, 1690 
Cotton Boll Weevil, insect pest, 1121, 
1086 

Cotton BoUworm, measures against, 
1120 

Cotton Spinner, common sea-cuoum- 
her, 1767 

0ottoi» Cushion Seale, Insect pest, 
2232, 1097 

^parasites of, 1083 

Cottni, fkther lasher, 206 
Cougar, Brazilian puma, 241 
Conner, Black-backed, the croeodUo 
bird, 1601 

Conrtiiig, of Calotes, 270 
Conrtelup, bird song and, 1666 
—displays, 156, 1346-52 
— flgbtiiig and, 822 
—of glow-worm, 218 
—of goby, 120 
te 1: 
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—of water>splder, 664 
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Omi, with cftivw, MW 

rlMMire, 60 

— WUngr ' 

^taolftlii|i, baa ocwthod, 1SS4 
«^inflthoa of filling. tS8S , 
^-OAored. of Hlndoiam, 1868 
^ofaoBull; Cattle 
Oowrif. Britieh, «hdl, 888 
*-«heU, SS8 
--efcnicture. 871 

IMrle Worn, albino, tm 

^worahlpp^ in S. Ameri oa, 466 

csaot agOr jMo 
--CMUiig. esres, m 
--e^ounage, 778, T79 
«-^hcartaheUj74 
—Coconut. 8m Craik Bobber 
— diaoarding shell, 068 
— Bdlble,^ 

life hlstoiy, 717 

—with eggs, 90 
— frighthOness, 1766 
—Great Bplder, 1098 
^*^reen Shor& digging, 8iP 
—Hermit (or TOldler), 989 

— —In boiTowed shell, 90S 
habita, 292 

— — himhiosityt 210 

— — method of oonoealment, 28 

— —strange partnership, 285, 1603 

struggle Ua shelter, 821 

in wH^ sl^, 980 

—King, 80 

^use of tall, 604 

—Land, 80 

— — rdhange of habit, 1161 

— —claw power. 881 

— —eyes, 198 

— — fighting instinct, 896 

fronoW. Africa, 611 

—with luminous worm, 208 
—Masked, ISO 

— metamorphoets, 116 
—new claw grown, 286 
— PeiL habits. 292 

lieee inside bivalves, 1608 

—Bobber (or Coconut) power, 675 
—now terrestrial, 1149. Plate 
I. p. 1169, 1167 
— eaooulina parasite, 720 
— eand burrow, 918, 919 
— Scarlet, In museum group, 1686 
—as scavenger, 636 
—section dTahell. 1417 
— drektgl development, 86 
—Soldier. 8iss Hermit 
—Spider, 86, 989 

— —method of concealmeiit, 28 
——protective tricks, 966 
—Sponge, 86 

"^apopChfed, 1180 
— Btm, 86, 137 
— surmiders limb, 961 
—Tropical, with large claw, 1093 
— varikies and habits, 292 
—Velvet fiddler, 716 
Gradle. of Animal Life, 1646-61 
—of Gulf Stream snail, 666 
Oeafttmaathto, Marvels of Animal, 
1067-1076 

Ckaiie, Crowned, longevi^ 1693 
— friendshto with goose, S77 
—mating dance, 181 
—a mignuit, 1066 
— eecreta^ bird and, 483 
—meed, 1678 
—Stanley, neck, 768 
— ^rd ^eltd, 908 
—Whooping, muMum group, 1083 
Crane fly, antennae, 1399 
——characteristics, 1160 

— —and grub, 834 

grub (leather Jacket), 1189 

fife-hfatory, 166 

two pictures, 1179 

Cranfpa, shrimp. 292 
OrainlslC age, 1826 
—larva and adult, 713 
—skeletal development, 31 
Crawshai 's Zebra, stripe design, 018 
OraySsh, blind, subterranean, X669 
—longevity, 1696 
—not a traveller. 226 
—a scavenger. 636 

Craatures that Ohaage the Landaeapi, 

1) 3 68 5 1 

Ofeatures that Love the Dark, 1666-66 
Cremaetofasttr, African ant, 829 
Crest, of Australian cockatoo, 70 
CrlbeUum, of lace-waaver spider, 1078 
Cribo S. American snake, J46 
—swallowing viper, 390 
Criekbt, antennae, 929 i 

— ChlnMe cult, 629 I 


dteket, deetio^ by birds, 568 

—ear. 1866, 1611 

—Held, eound mechantom, 794 

eye, 190 

habits and charaoteriatioi, 1477, 

1480, 1401 

—Mole, buzrower, 913 

foredeg, 880 

—sound production. 725 
—subterranean types, 1666 
Oiiokiewood. home of rest for horses, 
1389 

Orinisott Httderwittf Moth, larvae, 
1206 

Oriaoi^ prehistoric sea-lUy, 1706 
Oristateui, a colony, 1087 
—method of travd, 603 
Critophilas, the mealy bug, 1680 
OioeoMle, aestivation, 1696 
-black-backed courser and, 1601 
— oonrtship, 167 

^^^^'hatchlng, 68. Plate!, p. 66 
— Bcm>tlan, sacred animal, 466 
—end of a nght, 827 
—eyes, 199 
—with fish, 1490 
— friendslM with plover, 377 
—Giant Flsh-eattng, structure on 
snout, 993, 990 
—methods of capture, 69(h92 
•neck, 099 
•nest and eggs, 92 
•neet builder, ^ 

— oiang«utan and, 572 
—powerful weapons, 1239 
—resting, in African river, 66 
— eacred, at Karachi, 402 
— eiow mover, 1669 
—tail as wea]^ 611. 707 
—teeth exanuned, 003 
Oroeodfle loOl 
Ofoagns depteutrionalis. alder sawfly, 
1688, 1600 

OronhiU, peouBaritiee of bill, 62 
Orosshy, floyd, submarine film, 992 
Ofow, Black-backed Piping, as talker, 
1221, 1227 

—Carrion, being fed, 1182 

the black vulture, 683 

eating sheep, 1182 

^note, 1007 

with young, 763 

—King Arthur as, 466 
—nest. 749 

—peculiarities of beak, 69, 60 
—on Bowensnlf 1665 
— White-bamm, as talker, 1227 
Onielty, of Katnre, 1419-26 
Onunb-of-bread Sponge, 232, 290 
Orasadeis, dog on tombs, 186 
Crnsteesaiis, age, 1610 
—battles among, 1767 
— colour changes, 279 
—moults, 292 
—In pond water, 1042 
—In subtemnean riven, 1669 
—transformations, 717 
—weapons, 1230 

Oryptolaemns MoBtrenrieri, the lady- 
bird, 1060 

Otenophoft, luminosity, 206 
— oomb Jelly fish, 992 
CaebnlliA, Irish god, evolved from 
bull, 402 

Oui^oo. misrant. 1063 
— m^ib^ by smaller birds, 1700 
—The Myst^ of the, 813-22 
—sings a major third, 1490 
Ottckoo-ntt. Ses Frog-hopper 
Cuckoo Wasp. 8m Wasp 
CuenJof, BraeiUan flro-fly, 218 
Onle^ common mosquito, 1159 
OanBUBt ham, 8. T., on fish coloration, 


vHcwvw. Globose, beak, 68, 1002 
Curenlio Imperialis, diamond beetle, 
626 

Omioeity, The, of Animals, 644-64 

Coriew, calling mate, 1668 

— « mlfoant, 1066 

—mouth, 60 

—at nest, 669 

— robber, 1971 

—Stone, rampage, 780 

Cotran^lstec Aphis, leaves affected 

by, 1308 

Cfnrrairi ^leale, Brown, Insect pest, 

Oashkm-isale. OOttony, In GaHfornla, 
1679, lOh 

Oattteflsb (or Sopla), age, 1610, 1628 
—eggs, 29$ 
res. 196, 901 

fighter, 1709 " 


P84-d8, 969 
—runs backwards, 604 
— shell, 68 
— ^weapons, 1229 
«Ste ofsc Squid 
Cuvier, C. L. C. P,, Baimv and the 
axolotl, 712 

— Hmd classificatfon of animals, 101 

— — practical joke on, 797 
Cyekni. itesh-water crustaoean, 1042 
— ooSm of, 197 

Orelnra Ooninta, rhinoceros Jguana, 
820 

Oydinm* method of travel, 606 
OyfMit, ringing for meals, 801 
—young swan, 787 
Oyuipidae, gall-waips, 1690, 1598 
Oynocephaliis. Sm Ape, llog-headed 
Oynttaia OateniUar. movement, 006 
Cypraea. sheird’^d 
Oypris Larva, of barnacle, 276 

— sheep flghtmg, 678 
mrarngin, 416 


Dabohiek, diving Instruction, 1540 
— little grebe, 756 
—nest, 220 

Daetylopius Indieus, cochineal insect, 
1082 

Daddy Long-leis. Crane Fly 
Daffodil, compared with bear, 1596 
Daldn, Dr. William Animal 
Bnemies of Oiviliration, 1686-96 

Gluttons of the Sea, 681-40 

DaUia. Alaskan blaokflsh, 1116 
DamThnUt by beav^ , 486, 486, 1068 
Danra, tall as signal, 503, 612 
DaoiM, 8olin, gorilla, 7 
Daniel, B. L, Mammals that Live in 
the Sea, 731-46 
Dapimla Pules, water flea, 1042 
Darkness, Creaturee that Love, 1655- 
66 

Darter, long neck, 096 
Dartmoor, skunk fanr^ 968 
Dan^^ Charles, ana albixx> pigs, 

— on antiquity of dog, 415 
- —on ant warfare, 829 

on capercailrie courtship, 181 

and dog habits, 1281 

on earthworms, 103, 106, 664, 

884, 1871 

— «nd evolution of bat, 481 
—found spiders at sea, 615 
—humanity, 1868 

end Madeira beetles, 1152, 1153 

—on the musk duck, 1283 
—on natural selegtion, 708, 1312 
— on puma, 244 
—on salmon fights, 496 
— on secondary eexual characters, 
1347 

— —on sea iguana, 811, 814, 817 
—on three-handed armadillo, 969 
—on UM of bolas, 593 
——and vampire bats, 117 
Danis, African coney, 240 
Dafynsf, Australian native cat, 974 
Date fbtn, borer, 917, 918 
DayMiudnesi, in insects, 198 
Dead Man’s Hnisn, sea creature, 
1684 

Death, oan'ses, in animals, 1528 
— fel|^ by animals, 771, 949 
Dei^s-hsad Moth, 030 

compared with Thynnia, 

2009 

larva, 1206 

— stridulation, 726, 729, 1499, 
1600 

DMdh Wateh Beetle. Sm Beetle 
Decoy, female gifaffe as, 696 
— mauard as, 664 
Desp-wa Paoiflo ihcQ, 876 
Deer, In autumn, museum model, 1042 
— ^B»king, albino specimen, 1099 
— colour variations, 25 
—courtship battles, 822, 830 
— mriinct types, 1212 
•FsBow, m British Isles, 293 
11^280 
-'^tb hares. 333 
—herd law, *78 
—bom shedding, 607 
—medical treatment, 669 
—Musk, rest habits. 1104 
-P«raj)avtd's. Ae Fbie Davids 

protertive colouring of fawn, 781 
—Bed, adult, 721 

bn Arteii, 7884 

^hi British Islsf, 297, M 

^berd rctetlonst^, M 

— -Himning instinct, 679. 083 


Pte>,Jted, lsadyi^,646 
— — Fconfian and 

^wapiti, honte, did, 612 

——young, with spoteed coat, 724 
—In BiSond Park, 149 
—tall as danger st|^, 512 
—an ungulate, 106 
—Wear’s, eiEtlncI type, im 
—weapons, 1234 
r-weather foreknowledge, 946 
8m also Beindeer ; Bosdaer 
Dsilemira Astfnorii, camouflaM, 776 
DcndroeygnaYIdnata, mtt8kdue]c,128S 
DenCtten, of chhupama^ 9 

Dermesttdae, insect family, 1481 
Dasosnt, of birds, mechanto, 1447 
Deserts, the Animal Life of, 1863-67 
—locust swann In, 1314 
^ ‘ n, Form and, in the Animal 
Ongdom, 016-31 
Desmodns rofni, vampire bat, 117 
Devil fish, liT 
Devil’s Coaoh-horse. bluff, 1756 

life story, 837 

Devonshire Onp Coral, beauty* 1684 
Dew, on spider's web. 387 
Dewlap, of iguana, 317 
Dh^ red dog, 800 
Diaoter. leaf-l&e bug. 793 
Dianumd Beetle, briuhiiiae, 626 
Diamond Python* 8m Python 
Diana Monkey, white beard, 1077 
DIatryma, prehistoric bird, 1709 
nottophraias, sea creature, 1629 
Idas Ineptns. Sm Dodo 
itby, Baaratt, on hunt for mammoth 
ivory, 1840 

DicestioiL communal, of nnta, 618 
— of gadfly, 1416 
— of insects, 1407 
—proeees, white ante, 20 
DiflMttvs Tube, of marine worm, 291 
Digger Wasp. 8m Wasp 
Dimetrodon, prehistoric beast, 1709 
Dingo, Australian dog, 966, P78 
— fdgns death, 950 
•pup, S71 

•trained as sheep-dog, 185 
Dinooens, prehistoric beast, 1794 
Dinooooblea, fossil shell, 1706 
Dinofla|ellato. luminous organism 

DtaonitliidBe. SbsMoa 
Dinosaur, eggs, 1708 
footprint, 1713 

— ^iiumeruB compared with man's. 
1706 

—prehistoric reptile, 1484 
— tyrannosaurus* skelotoiL 86 
Dinothitinm, elephant failure, 134S 
DIopsis, 8talk>eyed fly, 1418 
Dipper (or Water Ousel), habits, 876 
— on Mount Everest, 1663 
—In S. American altitades, 1666 
— ^water bird, 220 

Diprotodon, Australian animal, 972, 
1434 

Dtptera, the true fly order, 1159 
Diiooeoma Anemoiiis^ amphlprlon 
and, 1603 

— giant sea-anemone, 358 
Diseass, elephants non-reiigtant, 286 
—fly as carrier, 648, 2163 
—spread by mosouitoee, etc., 168 
—transmitted by bujn and fleae, 1484 
Disk IsUy-flah, scyphistoma polyps, 
989 

Dttmari, B. 1., on hog-nosed snake. 
949 

Diver, Black-throated, charaoter- 
letios, 876 

nest. 760, 1048 

—Great Northern, 372, 374 
— Bed-throate<k oourtehip, 172, 181 

on nest, 376, 376 

—no tail, 512 

—True, method of diviiyi, 369, 874 
Divera Great, of the Bird World, 
869-76 

—native, plcdUng plant, 932 
—for pearls, breathing, 492 
Oiring, bird metbods7%9 
— ^ horee and dog, 1734 
j— new helmet for. '983 
Diving Beette, and woocoon. 224 
^"^***' 

'DnoiBimi, caraouflage, 778 
Dodo, ekthuctli^ 11^, 1914 
— flif^tleis bird. ItO, 1214 
Dog* hsarmg, aneod^ 944 
—age, 1417 

— annoyattce to rieohonV f 12 
— « butU-terrier family* 1324 
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-»,»«..«^an. 18S, 415 
-XtekfiDO, liunt^ polar baa^ H2 
-T —for toaimport. iif 
— «v6bitloii In, 4i6 

pleMuro, M 
bud*! axpreaston, dd 
--ftiidtna tennis-meket, 

—flen ms 
--^rleiidahlp nvltK ea^e, i90 
floods 878 

— ^nen, 878 

— Uon, 877 

— rook. 878 

—homing ioaUnct, anecdote, 679 
— htmtlng kangaroo. 1S40 
—inherited haBlta. 1000 
— Jaguar’d friendship with. 865 
—with kitten, 1269 
—leading mare, S6B 
—leaping poww, i7Jd, 176S 
—louse of, ms 

— Inroher, with prairie wolves, 889 

— Malemute, homing instinct, 682 

—man’s use of flghung instinct, 320 

—marine types, 640 

—meeting aOlgator, S04 

—mental efforts, 1884 

—as messenger, in war, 1466-61 

— Hescican hairless terrier, 1061 

—with monkey in Serpentine, 361 

—pariah, at Oxla, 642 

—performing. 1762-64 

—picking out numbers. 363 

-pi-dog, flghting among, 824 

—at play, 165 

—plays practical Joke, 68 

-pre-sleep habits, 1281 

—puma and, 243 

—at quarantine station, 1569 

—Red, Highland fox, 208 

—rest time, 1101 

—result 0 / breeding, 1726 

— sick, bantam’s pity, 386 

—signs of conscience, 72 

fear, 71 

—sparring with cat, 1237 
— surgical treatment for, 1368 
—teeth, 1236 

—tiger’s friendship with, 379 
—training and use, 186, 1303 i 

— trick teaching, 1769 
—on trust, 369 
—use of tail, 508, 500 
— In war, training, USB, 1461 
— wolf cnaracterfsticB, 1270 
— worsliipped in Hiuuica, 466 
See alio inditiiduai breede 
Oog-fls^Murtship contortions, 1346 

^^^^SSal exnresdon, 73 
—in New York Aquarium, 636 
—skin, 1618 
— sm^l shark, 136, 532 
—Spotted, and ease, 717 \ 

fK)g Whslk, shell, 669, 871 ' 

Dojfwinkle, varier.y in sh^, 203 
Ddlman. J. 0.. elephant group, 1635 
DolomedM fimbriatns, marsh spider, 
406 

Mphin, common, 732 
— Heavyside’s, 732 
—Killer. See Grampus 
—leaping power, 1789, 1749 
—at play, 161 

PoiMitifiatlon, Animals Man Has 
Tamed fur His Use, 407-20 
—by ants 522 

— ^b^innliig of civilization, 183 
—of elephant, 237 
— possible scope, 101 
Donas Ynriecatni. 666 
DmSy. friendship with mare and 
mastiff. 877 
— hablt*siirvival, 1282 
— paok-tmtn in Venezuela, 16ST 
—working treadmill, 419 
Dor Beene, 1263 

— —in country lane, 1257 
ecavenger, 636 

— —sound production, 726 
Donwi Oaim desert animal, 1367 
ihiiit eea lemon, 205 

?WSuM“.X6<« 

,805 

aid, nomadic ant, 820 
I Border Winter Moth, eggs, 628 

ooOnU Mwkaft ^1692 

Dora nesting ha^, 752 
—Book, depredations, 566 

Blue, nesting ^btto, 762 

—on Ruwenaori, i6o5 

—in S. AmerkAn altitudes 1656 

— Stock. neeUng iud>lte. 752 

S44 aieo Bing Dove : Turtle Dove 


1619, 


8S!5lA“S^W’""^“ 

— — eyee, 1499 

Smeol/SmMiSa^im^* 

615*™** ” 

Dragon, Bearded, reettng, 1117 
-^Igmaa as. 811, 6/7 
—That Are Alive To-day, 82-41 
Dfagonet, courtship display, 1850, 
1362 

Dracon«fly, age, 1612 
—antennae, 1400 
—beautiful form, 629 
—cast skin, 226 
— drying wings, 1249 
—esteemed in ^na, 888 
—eyes, 197, 108, 1410 
— ^bont for food, 1180 
—largest British insect, 1996 
—larval breathing, 1618 
—legs. 1605 

— Ittfe history, 160, 166, 218 
—mask of larva, 1186* 

— nymph below water, 467 
—resting, 226, 1117 
—terror of stream, 215 
—vision, 1417 
'—voracity of larva, 1410 
— ^wing under nucroscope, 

1614 

Dredge, uses, 981 
Drey, squirrel’s nest, 805, 1600 
Drinking Fountain, for horses, 1387 
Dromaaidae. See Emu 
Dromedary, meaning of word, 1366 
Drone, of bee. 248 
— of wasp, 862 
Droneflf, eye, 1416, 1417 
—harmless, 1160 , 1161 
— proboscis, 936 
Drosophila, evolution, 450 
— vinogar-fly, 1806 
Drought, In Australia, effect on fauna, 
073 

Drum, of cicada, 727 
Drunkennsas, In bats, 122 
Duck, Auckland, characteristics, 116 
—curiosity, 864 
— Common, use of beak, 62 
— (living, 376 
— domestication, 420 
-four-legged, mythical creature, 
1776 

—Long-tailed, habits, 876 
— nmuth, 60 

—Muscovy, riwt habits, 1104 
— ^Musk. habit survivals, 1283 
— PintAll. Pintail 

—Shoveller, beak, 64 
— St-eamef, flies in youth, 116 
— WUd. Wild Duck 

Duckbill. See Platypus 
Duckling, mothered by terrier, 800 
Duel, between wood ants, 323 
Dugong, neck, 704 
— sea-cow, 744 
-tail-flukes, 608 

Duke of Bunmndy FritUleiT, be- 
haviour of cat^illars, 772 
Duncan. F. Martin. Creatures that 
change the Landscape. 1368-^1 

Creatures that Love the Dark 

1655-66 

Giants of the Insect World, 

1004-1010 

Insects of Strange Form and 

Habits. 786-M 

^Living Lights In the Animal 

World, 206-18 
Dung Fly. antennae, 1390 

leg, 160h 

Dunlin, mouth, 60 

Dmm, Dr., on Komodo monitor, 84 

Dnyker (or Duiker) buck, horns, 612 

at high altitudes, 1666 

Dynastes, Mnus of beetle, 570 
Dynutei Berenles, Hercules beetle, 
1007 

Dyttmua Beetle, breathing, 468 
— — voraclU, 215 

Dytiecus aanlaaUi, giant water 
beetle, 1612 


Baelei Imperialis, larva, 101^ 1756 
Eagle, Ohflean sea, tame, 666 


—courtship flghts, 828 
—defends ranuly, 324 
— dog’s friendship with, 390 
—Filing, beak, 1242 
— Golden, beak, 63 

eye, 202 

— —as niinter, 1600 

Ufe history, 1135-48 

strength. 1462 

swift flight, 1573 


Bagla, a winged warrior, 1703 
—Harpy. 1243, 1701 
—Korean Bea, longevity, 1622 
—Martial Hawk, longevity, 1622 
-Monkey-eating, bmik, 1242 
—pacifist, 1280^ 

—parental training, 1586, 1548 
— reasons for travel, 641 
—Sea, beak. 1242 

extinction. 1185 

—six types, 1701 
— snake-eating speciee, 677 
—talons, 676 
— toe-power, 883 
-Wedge-tailed, 1703 
— Whlstlliig, 1667 
Eagle OwU anger expressed, 74 
Bar, of cricket, 726. 931. 1460, 1606 
—In elephant classification, 220 
—and expression of feelings, 66, 71 
•human,, vestigial muscles, 1284 
•of insects. 720 
— of long-eared bat, 123 
—of short-horned grasshopper, 728, 
730. 034 

Ear Shell. See Ormer Shell 
Eaittona, and age of fish, 1526 
Bartb-pig. See Aardvark 
Earthworm, improver of soil, 838, 
834, 636 

—method of travel, 603 
—Nature’s ploughman, 1871, 1361 
—perception of light, 105 
—slug and, 604 
— ^tunneller, 017 
—worth, 103, 106 
Earwig, calUpers, 1621 
— (iomwed with hen, 1650 
—in New Zealand, 835 
—wing, 1616 

—The wonderful Little, 1103-1201 
Echidna. See Ant-eater, Spiny 
Behinoderm ( or Spiny-skin), age, 1510 
-larvae, 724 
—primitive eye, 103 
— on seashore, 290 
Echinus, geometric shape, 624 
Eoiton, wandering ants, 1051, 1720 
Edentata, evolutionary history, 1420- 
34 

Bdriolyolmas SohmldtL angler fish, 
937, OHO, 940 , 041 
Bdneattou, of animals, 1535-48 
—of fox cub, 200 

Bdwardes, Rev. The Wonderful Gom* 
monwealth of the Bee, 246-57 
Eel, eating chaetopterus, 212 
— (longer, as scavenger, 686 
— Electric, danger, 136 

^mechanism, 1623, 1024 

^weapons, 1239 

—gills, 464 
— fife history, 718 
— other food, 200, 806 
—scale, magnified, 1621 
—as scavenger, 686 
— Schmidt’s investigations, 102 
■Story of the Common, 42^45 
voracity, 136 

Egg, of apple snail, 686, 690 
— of Arctic tern, 373 
—beauty and variety, 1066 
—of bees. 249 

— of birch-wecvil, deposition, 1074 
— of black and wood ants, 623 
— of black-headed gull, 740, 960 
—of blue-bottle, 1166, 1106, 1467 
—of brinchshrlmp. 024 
— of butterflsh, 661 
—of butterfly and moth, 1620 
— of carrion neetle. 642, 646 
—of clchlld, 967 
— of cirl bimtlng, 756 
—of cockroach, 1477, 1476 
— of crab. 716 

— of crane-fly. deposition, 1162 

— of crested newt, 477 

— of cuckoo, deposition, 813, 616, 617 

—of cuttlefish, 296 

—of devil’s coach-horse, 637 

— of dinosaur, 1706 

—of dog-flsh. case, 717 

—of earwig, 1196, 1109 

—of Boceratops, 1713 

—of fish, multitude, 218 

— of flamingo, 901 

—of flea, 1466 

—of gall wasp, 166 

—of garden snail, 588 

—of giant snail, 691 

— of golden eagle, 1130, 1142 

—of grass snake, 467 

•—of green lizard, 476 

— of^jeeu turtle, precautions, 962, 

— of veined white butterfly. 

—of guillemot, shape, 747 


Eft, of Hessian fly, 1094 
—of housefly, im 
—of hover-fly, 1106 
—of Jay, 762 
—oi kmtrel, 752 
—of kiwi, 116 
— of lacewing fly, 716 
—of iady-btrd, 160 
—of lamprey, 047 
—of Uver fluke. 1411 
—of locust, 1121 
— of lump-sucker, 644 
—of merfin, 769 

—of moth, etc., eaten by earwig, 1108 
—of mud wasp, 584. 666 
—of newt, 719 
—of nightingale, 760 
-r-of nightjar, 747 
—of omc-roller, 1996 
—of octopus, 206 
—of ostrich, 17 49 
—a! oyster, 295 
—of oyster-catcher, 367. 749 
— of palisade sawfly, 1669 
—of parasite wasp, 588 
—of penguin, 336 
—stolen by skua, 848 
yf plaice, 1096 
it platypus. 009 
—of plover, protective colouring, 780 
—of plover tribe, 747 
f polyps. 361 
f razorbill. 747 
—of rhinoceros iguana, 316 , 316 
— of ringed plover, 783 
— of robin redbreast, 760 
—of salmon, 494, 406 
—of sand lizard, 475 
— of sand martin, 018 
—of sand wasp, 681 
—of saw-lly. 423, 424 
— of sea-biras, 1648 
—of sea-scorpion, 129 
— of sea-urchin, 291 
— shape, 626 
— of short-eared owl, 764 
— of sirex, in unseasoned wood, 442 
—of skua gull, 336 
—of skylark, 766 
—of slug, 694 
— of sparrow-hawk, 769 
—of spider, 391, 399, 404 
— of spiny ant-eater, 971 
-of squid, 296 

—of stick and leaf Insects, 789 
— of stock dove, 762 
—stolen by cuckoo. 822 

curiew and lizard, 1271 

— —lay and mongoose, 1274 
—of strange Ash. 293, 206 
—of Ryncoryne hydrold, 285 
—of Tacbinid fly, 1663 
—of wasp, 669. 662 
— of water-beetle, 666 
—of water-snail, 669 
—of wedge-tailed shearwater, 914 
—What Comes Out of an, «7-10() 

— of wliite ants, 16 
Bg^ (Aigr^te, or White Heron), 
claws, 888 

—cruelty to. 1390-91 
—Great American, 176, 177 
—in London Zoo, 1396 
-Louisiana, honeymoon, 169 
— motbei and family, 1336 
— neck, 707 

—nest, in tree top, 1606 
— with rat, 1426 
— snowy, 177 

Egypt, Ancient, sacred animals In, 
^7, 468, 461 

scarab beetle In, 642 

Eider Dock, habiU. 376 

nefA, 1646 

-polar bird, 349 

Biao£ plate f.p. 1612 
— boms, 810 
—parental training, 1640 
Elaplne, snake family, 148 
Blaieridie, fire-fly a member. 218 
Bieotnoiana, Nature's, 1 622-25 
Bleotrid^. In fish, 136 
Bleotrie Bay, 130 

Blementa. rhemicai evolution In, 447 
Elephant. African, average size, 1426 

becoming extinct, 1214 

—age. 1610, 1684 
—defeated by gorillas, 571 
—domestication. 187, 414, 416 
—expressive wirs, 71 
—eye. 194 
— f^ing, 1179 

—female, dangerous temper, 1298 
—foot and nails, 691 
— frightIuliiesH 1756 
—genealogy, 1346, 1429 
—geographical distribution, 1744 
—gigantic extinct, 1428 
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JBiMliaitl (ChmiA ). as coK caddie, un 
Great, and Its little Eelailon, 
226-40 

—Indian, average size, 1427, 1429 
—manners and morals, 1280 
—marksmanship, 768 
—methods of omture, 587 
— tnuseuminodels, 16S5, 1940 
—Narbada, fossil remains, 231 
—pace, 15^, mo 
—performing, 1764 
—power. 667. S71 
-reasoning power, 860 
-p^telated to sea-cow, 880 
—rest habits, liOl 
—sacred, in Mandalay, 464 
— straignt-tusked, 1340 
—sweeping, 666 
—transport, 669 
—trunk as weapon, 1260 
—an ungulate, 104 
—in warfare, 14B6 
—white oomibared with normal, 1026 
—young, 269 

fflephant Hawk Moth, caterpillar 
trightfuluess, 1765 

liephaat Momyzid, electric fish, 1622 
Bephant Seal. Sm Sea>FJepbant 
Hlephaot Sinew, Rock. 1060 
llefhai Anttauuf, sfjraight-tuskcd 
^ephant, 1340, 1428 
Kiephu Malians, Indian elephant. 
227 

Biphis MeridionaHi, fossil elephant, 
1428 

Bephas Primirenins, mammoth, 1387 
Bk, Irish, 1710 
—museum model, 1629 
— TJ.S. name for wapiti, 414 
Bm Rark«beetl«, damage, 442 

marks on tree, 1262 

Bver, sucked by water-tiger, 1419 
—young eel, 42 
Bytra, wing covers, 488, 1616 
Xabryo. of plaice, 1096 
Imbryolof [y, an outline, 87 
Caerald Moth, caterpillar camou- 
flage, 770 

Small, shape of eggs, 626 

Emigration, among bees, 255 
Buotion, in animal^ 65-76 
Emperor Butterfiy, Purple, 196 , 1117 
Emperor Moth, atitcnnae, 926 

male and female, 928 

-wing under microscope, 1611 

Emperor of Jahan, brilliant fish, 832 
Bmperoi^Peiig^, in Antarctic, 630 
Emu, feather construction, 1446 
— flightless bird, 114, 110, 070 
Bndarhy Island, land crab from, IW 

seal caught In hush, 7J8 

Enemies of CiviUaation, Animal, 1685- 

Biu^d. elephants used in, 415 
—The Marvels of an English Brook, 
214-25 

—The Mitsic of an English Wood, 
1480-1600 

—oxen ploughing in, 412 
See aUo Great Britain 
Enoch, Fred, on the earwig, 1103 
Bnrl^oiU^^ Lake, rhinoceros iguanas 

spike-tailed iguana. 320 

Eocene Period, infancy of primates, 8 
Boeeratops, laid eggs, 1713 
Eehippas, horse ancestor, 1454, 1712 
Enanjetted Bat 128 
BpMca Diademeia, common garden 
spider, 321, 391 
Ephtmerid. See Mayfly 
^blemnm Icenieani, zebra spider, 
403 

Epldemios. among marsupials, 978 
—caused by dust, 840 
Bpflaehna Oorrupta, Mexican bean 
beetle, 1121 

E^ntya Batina, black rat, 308 

bell animalcule, 


Bpona, Keltic horse goddess, 462 
Bnhns, Mount penguins by, 639 
BrIaaCetis Europaens, hedgehog, 308 
Erfdeoma Lanifemmt woolly apple 
aphis, 1110, im 
Emiiic. stoat in winter fur, 272 
Eknt, Shielde^or burroudng boa, 140 

— modSked bibemation, 1506 

BaUmo 1017 


Moth, caterpillar 

camouflage, 776 
Beta, ant species, 580 
Insalyptai, food of koala 068, 976 
Bucyiimnt shell, 1580 


Indoxna, a nmnder of science, 102 
iUilMi VifUtIa, eyo*spo(, 108 


^ — 4ypo of infuse^ 1086 


Eumenes Ooaretata, species of mhd 
wasp, 582 

Bupagurus Bemhaxdus, hermit or 
soldier crab, 200 

Euptfurus Pridcanxl, small hermit 
crab, 200 

Bnpbausia, food of Greenland whale, 
463 

Bnpl^Mla, flower-basket sponges, 

Europe, fauna in Stone Age, 965 
Bnropean Cora Borer, insect pest, 1121 
Bn tcrmeiL cocoa tree termites, 320 
Evsning Primrose, evolution, 450 
Everest Mi, birds on, 1653 
Evolution, of bat, 126 
—Is It Still Going On f 447-52 
— modern evidences, 1723 
—repeated In birds, 208, 267 
— from reptile to bird, 100 
Bvotomra Glareolni, bank vole, 310 
Extinct Monsters, Living Eepresenta- 
tivea, 1427-34 

Bxtinet l^pss, and Disappearing, 
1202-19 

Byais, young hawk, instinct, 762 
B^ of albino, 1022 
— of ant, 520 
—of chameleon, 764 
— compound, of house-fly, 1163 

structure and use, 107-8 

— of downhill fly, 1409 
—of dragon-fly, 1410 
—of dronefly, 1416. 1417 
—of eared seal, 782 
— evolution, 103-6 
—Eyes of Wonder and Byes that are 
Useless, 102-204 
—of gadfly. 1171, 1415, 1417 
— of glow-worm, 1409, 1417 
— of house-fly, in detail, 936 
—of Komodo monitor, 85 
—moving, of flat-flsh, 1004-00 
—of olm, 1087 
— of plaice, 716 
— of protous (newt), 108 
— of queen wasp, 934 
—of snail, 685 

— on stalks, S.E. African fly, 790, 
1410, 1418 

— of telescope-eyed goldfish, 1091 
— of whale, 730 
Eyed Hawk Moth. 1267 
Eyed Lizard,. eats snakes, 676 

with two tails, 723 

Eyelid, lizard characteristic, 472 
—third, In birds and reptiles, 202 

vestige in humans, 1284 

Eye-spot, primitive sight, 103 
Eyrie. of golden eagle, 1135-48 


Pabre, Henri, on smell of moths, 026 
Fainflng, an anoBsthctic, 1421 
Fairy Fly, 1567 

Fairy-shrimp, a Phyllopod, 024 
Fairy Tern, egg, 90 
Falcon, with Arab falconer, 407 
— courtship fights, 324 
—marksmanship, 701, 770 
—Peregrine, See Peregrine 
—reasons for travel, 541 
— sacred to Ka and Osiris, 462 
—toe power, 888 
Falconer, Arab, 407 
Faloonr^ history, 1690 
FaUow Deer, in British Isles, 298 
Falsa Vampire Bat, 118 
Fang, of venomous snake, 148 
Fannia Oanieniaris, lesser house-fly, 
161, 1165 
Fantafl, nest, 1060 

Faatail Fish, fins. Plate f. p. 712, 722 
Fantafl Pigeon, 1086 
Fan Worm, marine worm, 291 
Farmer, Bird Friends of the, 655<-65 
—fox as pet, 188 

Fame I s l an d s, guiiiemots' nesting 
rock. 748 

sea birds* nests, 206 

Farrea, glass sponge. 1530 
Fasting, prolonged, of marine iguana, 
317 

Father Lasher, habits, 206 
Fawn, protective colouring, 781 
fear, methods of showing, 71 
Feathers, details of construction, 1448 
— development, in bam owl, 258 
— efl'ect of albinism on, 1030-31 
—evolution, 887 
—for long-tailed tit's nest, 1881 
—-of ostrich, 112, 416 
—of wild duck. Plate f.p. 1728 
—of wii^, mechanism, 1486, 1440 
feather Bar, starfish, 201 
feedinf* snail method, 685 
VeeHnis, How Animals BxpreM,(Uk76 


Palis Oatus, wild cat, 808 
Female, as wooer, among bfa^, 160 
fenneo Fox, miner, 912 
Fens, beavers and, 1381 
Ferm domestication, 417 
Fiddler Beetle, 791, 706 
Fiddler Orab, velvet, metamorphosis, 
710 

Field Ortoket, sound mechanism, 726 
Fielde, AdMe,ant studies, 510 
Fieldtare, wanderings, 1046 
field Monae, Long-tailed, 607, 810 

in connti 7 lane, 1240 

lover of darkness, 1007 

— —nest, 1067 

Short-tailed, at entrance to 

winter neet, 1696 

with young. 1202 

Field Museum, Chicago, animal 
groups, 1634 
Fiery Topas. nest, 1065 
I^bti^ ftsn, nest, 008 

of Slam, frightfulness, 1765 

Fighting lnstinot,ln Animal Life, The, 
321-33 

Fig eaten by locusts, 1672, 1576 
Fig-wort WeeviL camouflage, 780 
nfi, iguana in, Sir 
nsb , 12i 

in Great Barrier Reef, 363 

film, clnetnaiograph, of ants, possi- 
bilities, 525 

Fin, of angel fish. Plate f.p. 608 
— Animal Hands and Feet, 870-94 
— of bowflu, 616 
— of fantafl goldfish, 722 
— of flying gurnard, 1686 
—middle, In early fish, 870, 882 
— of pollack, 602 
— of ray, 614 

Finch, in S. American altitudes, 1656 
Finn, Frank, Animals that Live Up- 
side Down, 021-24 

Beaks of Infinite Variety and 

Use, 58-64 

^Frightnilness In T,ow Life, 1763- 

67 

Horns of Beauty and Horns f»i 

Strength. 797-812 

A l.<and of Living Fossils, 064- 

080 

Little Dependents of the Great, 

1601-04 

Morals and Manners in the 

Animal World, 1260-80 

Rost Hour In the Animal World, 

1KMM117 

^Vampire Bats and their Harm- 
less Relatives, 117-27 
Finnegan, Sasan, The Skill of the 
Spider, 301-406 
Finnn, species of rorqual, 736 
Fit, 8ca, hydrold, 

Fire B^le, age, 1512 
ftrc-bcUied Toad, feigns death, 050 
Firefly, 205, 211 
—as gun sight, 55 
— luminosity, 213 
— playtime, 161 
Fieb, aestivation, 1506 
—age, 1512, 1526 

•Angler Fishes of the Ocean Depths, 
037-41 

•in Antarctica, 340 
—Australian frosh-water, 980 
-Battles of the Big Fish and Other 
Ocean' Beasts, 1765-60 
—birth rules, 1645 
—caught by bats, 126 
— colour range, 28 
— courtship display, 1350 
— craftsmansliip, 1073 
—in crocodile's mouth, 1426 
—earliest, middle fin, 879, 882 
—electric, 1622-25 
eye structure, 208 
•fecundity, 1812 
— flat, colour changes, 832 

^food hunt, 1102 

growth, 716 

^moving eye, 1004-00 

-mwitlon of eyes. 208 

— flymg. See Flying Fish 
— ^food, 631 
—food hunt, 1184 
— frightfulnesi, 1755 
—importance of tall, 511 
—leaping power, 1730 
—the moving eye, 1004-00 
—nests, 646, 008 

—Nightmares of the Sea, 128*188 
— BO neck, 702 
—playtime, 161 
—and reversed position, 022 
—in subtermnean rivers, 1560, 1060 
— swaiiowed by ^er bittern, 1421 
—training of young, 1585 
^-weapons, 1236 


Flih Ittsset, household pest, 2481 
Fishing, cormorant'^ methods. 670- 
n. Plate f,p. 376 

used for, 419 

— gutilqmot's method, 370 
^^1038 ^ pammoeciurnr 

—binary longitudinal, of vortleella, 
1088 

—simple, In amoeba, 1034 
Fissure, method of reproduction, 851 
Flsfella, of englena, 1036 
—of micro-K)rganl8ms, 1068 
Flame, of life, significance, 485 
Flamethrower, lor fruit bats, 124 
Flaminfo. Colour plate f. p. 2440 
—beak, 66, 64 
—a flock, 541 
—neck, 706 
— nested! 

Plata Nigiooinota, camouflage, 772, 
786 

FUt Fish. See Fish 
Flatwtaok, seaweed, 282 
Flea, age, 1512 
—antennae, 1400 

— disease carrier, 1126, 1695, 1008 
—of dog, 2695 

—eggs, larva an<i pupa case, 1486 
— leav^ing power, 1783 
—legs, 1605, 1609 
— Urn history, 1486 
— magnifled, 1488 
—mouth and log, 1484 
—mouth parts, 1415 
—possible hearing apparatus. 1485 
— power, 576 
—of rabbit. 1693 

—Tropical rat, museum model, 1643 
— W'ater. See Water Flea 
Flsib-ily, characteristics, 1161, 1165 
Flight, bat catmeity. 126 
—of bird and bat compared, 431 
—of dragon-fly, 160 
—eagle training In. 1540 
— Four-f<K)tcd Creatures that Fly, 
426-31 

—of golden eagle, 1148 
— mechanism, 109 
—neck in, 608 
—use of tail In, 602 
— Tlite Wonder of the Wing, 1485-54 
Flipper, of sen-lion, uses, 742 
Floc^ aird migration, 1752 
Flounder, colour cluinges, 277 
Flour Moth, Mediternineau, 1311 
Flower-pecker, iicHt, 900 
Flowers, corals like, 352 
Fluid, ejectetl in defence, 051 
Fluted Scale, the cottony cushion 
wale, 1670 

Fly, Foes and Friends, 1158-72 
— fiMXl for wasp grubs, 860 
— fm)t, 1605, im 
— sound meclianlsm, 727 
See alao House-fly, Hover-fly, I.ace- 
wlng-fly, Laiitcrn-fly, etc. 
Flyoatobsr, farmer’s friend, 564 
— on Riiwonzori, 1055 
—Spotted, feeding hen, 1100 
nest, 1646 

Flying*dmoD, flying membrane 615 
Flying Fish, movement 600 

^at play. 161 

Flying-fox. See Fruit-bat 
Flying Gooseberry, locust, 728 
Flying Gurnard, 1586 
Flying Opossum, I^ser, 969 
Flrtng-pbalangsr, movement, 613 
Flying figuirrM, liabite, 428, 429 

movement, 618 

sleeps on back, 022, 1101 

Foal, len^h of legs, 1281 

Folklore, animal friendship in, 800 

Food, bats as, 122 

—burial of, animal instinct, 801 

—as Intelligence stimulus, 7 

—of Komodo monitor, 37, 88 

—of puma, 241 

—as reason for travel, 541 

—The Universal Fight for, 1173*02 

—of young eels, 43 

Foot, Animal Hands and Feet, 870*94 

—of birds, as weapons, 1246 

— <rf blow-fly, 1166, 1487 

— of camel, desert adaptntioo, 1366 

— of elephant, as weapons, 1280 ' 

—of flea, ma^fled, 1488 

—of frosh-waW mussel, 224 

—of fresh-water soaU, 220 

—of gastropods, 866 

—of gecko, 1080 

—of houee-fly, 1103 

—of insects, 1418 

—of mammals, as weapons, 1248 

—of mamfnoth, 1637, 1642 

—of murex ratnosus, 870 

—of osfrich, 172 
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Mimyit didUih. M4 
— fOlf, xa gorlBs, 12 


I itorfigb. 


$30, 15i$ 



ms 

- ^ sns 

— hemdHsy to, 17U 
| 0 ft(tof Aat,m 

toMJWltrii teutifnl iketotom, 20 
—food of Mft-«ltig, S6e 
—form vMlottei, 612 
— mai^od, liii 

fote^ of common end lenar earwig, 

fottki^aaf a, Have Animali 1 2i2~ 
47 

fteel, Angoiie, on ants, 828, S17 


- —on men and ants, 680 ' 
f oiMl Life to the Tr^tops of a 
Tropical, lBOl-08 


VoMl 9e^ Otant, 3010 
fOTMt Hopper, Scarlet, eye, 1417 
leg, mo 

form Md Dedni, to the Animal 

K^domr^O-Sl 

f ormiea fuNa, the slave ant, 820, 
1612 

fonnlea Prateuis, ant, oompoond 
eye, 1417 

wood ant, 828 

formica Sangoiaea, blood-red robber 
ant, 828 

fosiUs, A Land of Living, 064^180 
f oaaores, sand or digger wasps, 681 
fonr-honed Sheep. Indian, and 
young, 1527 

fowl, Barn-door, egg, 87, 01 

origin. 448 

—crashed by python, 1484 
—domestication. 420 
—heredity to, 1729 
—inquisitiveness, 847 
— ^Leghmn, white plumage, 1080 
Jeadershim 322 


Poultry 


etruggle for Ic 

See alao Chicken 
fox, age, 1616 
—in Alps, 1664 

— Azara’s, to Argentine altitudes, 
1666 

—Arctic. See Arctic Fox 
—bark, 1500 
— brush as rudder. 508 
— characteristics, 298, 300-01 
—cub, burial of food, 361 
— —playing round earth, 009 
—at entrance tK) earth, 908 
—as farmer’s pet, 188 
—with kitten, 389 
— Fsnnec. miner, 912 
—litter of cubs, 300 
—love song, 76 

—male, afmting for litter, 824 
— misohler of cub, 71 
—parental training, 1544 
—protective tricks, 063 
ir, 640 


by eagle, 1454 
\ earth with badger, 006 
—speed, 1580 
—tamed, $02 

— —to poultry yard, 847 
—vixen at mouth of earth, 1282 
fox*haL of Phllipptoe Islands, 128 
fnqrlovti bee to. 286 

f oa-ehi^kt thrower shark, 700 
fox Terries friendship with parrot, 
877 

tanoii, Stn and animals, 1888 
fvaaeiHhraMlan War, pigeons to, 
1468 

fnaks, Natum’s Bttange Show of, 
W76HW ^ 

ffomdiiiiL of death's head moth, 1499 
friead^^ Ohrlillam the puma, 242 
frieadstopi, StranMAolmal, 877-00 
Mfile attaoUng booby's nest, 
127$ 

— — ohamoterlitios of beak, 60 

— —love display. 167, 13$0 

ntehttotoMh to hit, 1758-67 

ftSL of Amherst and golden phea- 
sants, 824 

—of male mf, 178 
— of OueenslattA ttmrd, idOl 
friaeli, ftoi K, m, on bee toteW- 

— righto^ 
iriiiilary. DokeTT 

^vfeiur * - 

<— SIIV6r**WMhedf 10$w ' 

djiw-looied, hardihood. 


VlOf, to Andesof Benador, 1666 
— Austoi^, water-storer. 1864 
— Barkini^nroteetive tricks, 062 

— Bras^n craftsnmnshtp» 1078 

—bimble nests, 008 
— Bun, g^p to American Mtiteum 

— ehorus, 1500 
— oolour dianges, 277 
—Common, charaoteristioi, 474 , 476 
— oontrcl of pigment cells, 270 
—to country lane, 12$$ 

-^eaten by pedeoat, 806 
— Bdlble, 474 


fertility symbol, 461 

— ^r^bsUied, frightiqtoess, 1766 
—food of grass snake, 467 
—fossil. 1711 
—friendship with cat, 878 
Iness, 1764 

Tree, brilUaoce, 829 

—Green, hands and feet, 884 

tree, colour changes, 882 

—hands and feet, 884 
-hibernation, 1696 
—hypnotised, $$9 
-lumping power, 1737, 1780 
—Ufe history. 98 
—marksmanship, 767 
—meat diet, 1178 
— mefamorpfaosis. 712 
— Ocellahki Bladder, 1087 
— Smith, BraziUan tree frog. 645 
-Smooth-clawed, hands and feet, 884 
—spawn, 646 
—speed, 1884 

— swallowed by grass-snake, 1186 
— Tree, to Amazon forest, 1508 

of Borneo, 430, 615 

of Brazil, nest, 646 

— —Golden, brilUance, 829 

Green, colour changes, 882 

of Paraguay, nest, 646 

swift motion, 1684 

warning coloration, 20 

Frof-flih, 1^2 

F^-hopper (Ouckoo-spit), cradle, 
1081 

— food of shrew, etc., 1257 
—leaping power, 1741 
—leg. 1611 

—protective measures, 961 
— speed, 1680 
Frogmouth. (SaeMorepork 
Frog-mouths, family of birds, 60 
Froggatt W.W., on white ante, 16 
Frost, effect on wasps, 855 
Fmit-bat (or Flying Fox) Australian, 
•asleep, 117 
—a camp, 121 , 122 
—depredations, 122 
—fighting Instinct, 821 
—habits, 420 
—lives upside-down, 021 
—of Phuipptoe Islands, 128 
—rest habiiM, 1112 
— three pictures, 124 
Fruit-fly* Xedltsrnuuan, destruction 
at orange grove, 1687 
——search for parasites, 1081 

vine pest, 1126 

Fruit Moth, larva, 1133 
Fry, of flrii, 713 
faoaosae, seaweeds, 282 
Fnens aona, of leariiore, 282 
Fnlgora Latomarta, lantem-fly, 796 
Fulmar Felrel, courtship, 181 

flight, 1439, 1480 

spitting powers, 766 

FuAiraL procession, of ants, 828 
FunfCm the soiL 841 
For. of skunk, ^ 

—of sloth, 021, 1081 
Fnnltiire-Uttle. See Beetle 
Fnsut Pi«howldff«^ shell, 874 

Myste^ of the 

^The W*t«ry of the Salmon, 

408-00 

^The Wonder of the White Ant, 

15-28 


Oahi^ hammer-headed bat from, 

Oadlto, blood-suoktogi great, 1370 
^tJ0$, 34X8,14X7 
—head and probe, 2171 
—and lam^ ii47 
—mouth parts, 3100^ 1416 
— biU, 1169, 1162 
MawJw, Btaf, on colour d tree- 

— — — onresthabltsafreptilee, 110$ 


Oalaiafat Iriaaia, gtoiit tortoise 
Eom, 870, 702 

— itl, JU^lS, OH, MH. 

Qalala Faei, sacred monkeys to 
temple,^ 

Gaton. as toolc^t, 102 
Oaieopiltoeus, iaguan or ebbego, 428 
Qallecy, to ant Wy, 821 
CtoBi, various, to country lane, 1204 
OattoeOmme bird), sex colotatlon, 80 
OaUna Bankiva, Indian Jungle fowl, 
461, 1288 

Gall Weep, makes plncnihlon gall, 

mo ^ 

produces oak apple, 108, 444 

— —work, 1608 
Gambia, land crab, 328, 677 
Game^d, of Australia, 080 
courtship. 160 

similarity of beak, 60 

Ganeeha, elephant and, 466 
—rat the 83 rmbc 8 , 467 
Gannlt {at Solan Goose), 874 
—at CaM Xidnappert, 1272 
— oolonfee, 881 
— marksmansblpj 761 
—method at diving, 869 

of landing, 1447, 1482 

—voracity, 83$ 

Garden, of coral, 384 
—owe of earwigs to, 1104 
Gardener Bower Bird, as builder, 008 
Garden ffighi Heron, neck, 707 
Garden WatUer, song, 1073 
Garefowl. See Auk, Great 
QatHriuJaw, 2244 

Garner. B. L., on chimpanzee, 100 
Gas Maik, for dog, 1489, 1481 
Gasteraeantha, tropical wider 408 


— characteristicB, 

Gaatroetomid, food capacity, 682 
Gaur, Indian bison, 806 
—a wild ox, 670 

Gavial (or Gharial). crocodile, struc- 
ture on snout, 003 
—bead development, 996 
—tall as weapon, 608 
Gay, Olaodlo. on puma, 244 
Gayal. domeBtlcation, 407 
Oaieue, Arabian, horns, $10 
— Boreas, desert animal, 3867 
—at drinking place. 1300 
— Eed-necked, desert animal, 1369 
— Tibetan, to Himalayas, 1668 
Gecko, to Amason forest, 1507 
—flying membrane, 616 
—Frilled, 


gliding, 430 
position, 022 


—reversed posil 
—speed, 3680 
— verticellated, hands and feet, 887 
Gem, sea-anemone, 1534 
Qemsbok, power, 570 
Genes, to animal coloration, 1020 
Genet, tame, 666 
Gently maggot of blow-fly, 116^1246 
Oeography, of the Animal World, 
1748-62 

Betmbafus SoymaophUiis, BraziUan 
fish, 1645 

Geotmpec, dor beetles, 726 
Oephy^ marine siphon worms, 1721 
Ossbu, desert animal, 1388 
Gmnaaious. and Apis bull. 458 
Oeznsr, Conrad von, Hlstoria Animal- 
lum, 1773 

QhatiaL Gavial 
Ghori Bnttorflies, to Malaya, 1016 
Ghost Moth, to country lane, 1267 
Gbonl, and vampire bats, 117 
Qibbom anthropoid ape, 4, 6, $, $ 
—manlike charact^tios, 7 
—resting, 2222 
Oteanttona angler fish, 2474 
Gfla Monmr, museum group, 2489 
—poisonous lizard, 80, 600 
dilL brsattobog appars&s, 484, 486 
—Of fresh-water nunsel, 720 
—of newt, 402, 729 
—of newt tadpole, 1418 


hropl^ ^ 


Gillsnls. T. M,, Anintol i^dt and 
Fe^ 879-04 

— — — Survivors of a Lost Worid, 

811-20 

Gipsy MM, to America, 1120, 2284 

btolofloal c<mtronS82 

— — dsstroetion of vetBWtlon, 662 

— — oBsasursi a«4nit, 2284 

spiraoles. 4^ 

Qitafle, onriority, 882 
^-evoliitloa theories and, 708 


— fs^ eappTutsloB, 44 
: by woman, 444 
flering troop. 444 


— ledl 


if hs, 798 

— oainec% 1287 

— met^ of capture, 688, 494 
— necOt. 698, TOO, 701, 704 
—okapi a rriative, Iwi 
—protective oolomrtog, 20 
— protrusive ^per lip, 2274 

—speed, 1569 
— tn^oot dUlioultlii, 590, 494, 494 


n unjtotote, 304 
t watk hole. 


Plate f.p. 2948 

—with young in Boo. 2449 
Glais Crab. See Crawfish 
Glass Bopt Sponge, beauty, 2489 
OiaMttall, characteriitios, 694 
Glass Snake, can discard tail, 611 
-movement, 008 

— —a snake eater, 676 
Gltiiogonge, beautiful skeletons. 

Qlobe-flsb, 128, 133 

peA^es, mi, 1092 

rt appearanoe, 186 

protection, 960 

Otobehom, sea-anemone, 1584 
GloMferina, iheUs, 499 

— - - GnraiMw, b<^ 1092 
un, larva of Ireeh-water 

mussel, 720 
Glositi^ tsetoe-fiy, 1171 
Glow Worm, 200 

antenna, 1309, 1400 

and artificial light, 930 

a beetle. 161 
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List of 

CORIUBCTIONS IN TAXT 

Page 185. col 8, line s— -/or Argos read Argos. 

,, 678; col, I. line 15-/87 Tennant reorf Tcnnent. 

„ 1080, c<d. «, line 3-/87 babirussa rrad babimsa 

,, 1171. cd. 1. line 32— /87tachnid flies 75aif tachinid flies. 

•* 

^ In Dsscriptions opPicturss 

„ 162 — - df/afo in its actual size. 

M 197^/of swallow-tail butterfly rkotf elephant hawk- 
moth. 

„ 223— /87 dragon-fly tsad dragon-fly nymph. 

2^9-^for the sheatn is batbed, etc., read the sting is 
barbed. 

„ 261— /or lion cub read tiger cub. Delete front notice 

> that the lion cub, etc. 

M 288^for blackbuck raoi blesbok. 

^ 281— /or cast up by the tide read clustered cm a post. 

M 344— /9r a hero of seals read sea-hona 


Errata 

Page 4 10— /or Kenworth read Kensworth. 

„ 488— /or dyticus read dytiscus. 

M 538— /or bottom right read bottom left ; for the worde 

black-headed gull (bottom left) to numbers of 
grubs read the greater black-backed gull bred in 
years gone by on the flats of Kent and Essex. 
Essennally an oceanic species it will often come 
inland ana even attack young lambs. 

„ 597— /or rhino read hippo. 

f» 7x5— bottom right— /or flddie crab read fiddler crab. 

M 902— photos bottom left and bottom right to be reversed. 

928— delete final sentence. 

„ 1070 — upper block should be completely reversed. 

„ X407— /or jaws read saws ; for reflexed jaws etc., read 

reflexed saws of a sawfly used for egg-lairing. 

„ 14x4 — right hand fusture should he deserved as a sheep 
medd, a n^ngless blood-sucking fly which lives 
on the skin of the sheep and bnngs forth a 
puparium. 
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